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ABSTRACT
Stroke is a leading cause of death and disability worldwide. Individuals with stroke often face func-
tional limitations. There are several factors that are associated with functional outcome post stroke.
Treatment in a stroke unit with a multidisciplinary approach reduces the likelihood of dependency af-
ter stroke. The aim of the present study is to identify factors influencing functional outcome of stroke
patients admitted to a South African tertiary hospital. A descriptive, observational, longitudinal quan-
titative study design was used to obtain the data. Convenience non-probability sampling method was
used. The research instruments used to collect the data were National Institute of Health Stroke Scale
(NIHSS), Hospital Anxiety and Depression Scale (HADS), Barthel Index and a socio-demographic
and medical profile data form. All the instruments were used at admission and discharge while at two
months only Barthel Index was used for data collection. The data analysis was done using SPSS v 18
and SAS v 9. Mean, standard deviation, range and percentages were used for descriptive purposes and
Tobit analysis was used to determine the association between independent and dependent variables.
The descriptive results showed that the mean age was 59.83 years with number of females slightly
more than males and hypertension being the most common risk factor. The results of the quanti-
tative analysis revealed four factors that influence functional outcome at either discharge or at two
months: age, severity of stroke, functional level at admission. Age and severity of stroke influenced
the functional outcome at both the stages. The necessary ethical clearance was obtained in prior to
commencement of the study. The outcomes of the study could contribute to enhance rehabilitation of
stroke patients at an inpatient settings and awareness among population.
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1 INTRODUCTION
1.1 Introduction
Stroke is a major cause of death and disability worldwide (Bakas, Austin, Okonkwo, Lewis and
Chadwick, 2002). Numerous factors such as age, gender, associated medical conditions, type and
severity of stroke, depression, various sensory, motor and cognitive deficits affect the outcome post
stroke. It has been confirmed by scientific studies that rehabilitation can improve functional outcome
and quality of life post stroke. For effective utilization of rehabilitation resources, it is important to
identify various factors affecting functional outcome, which is important for a better lifestyle after
stroke. (Milinaviciene, Rastenyte and Krisciu¯nas, 2007).
The aim of this study is to identify factors influencing functional outcome of stroke patients admitted
to a South African tertiary hospital. Identifying factors that influence functional outcome will help
to modify the rehabilitation interventions to produce better patient outcome. Rehabilitation has been
found to be effective to address the disability experienced by the person with stroke. Stroke patients
who are managed in an organized manner by a multidisciplinary team in a stroke unit have better
outcomes related to mortality, independence and the need for admission to an institution (Stroke Unit
Trialists’ Collaboration, 2007). Rehabilitation can be provided on an in or outpatient basis. In South
Africa, inpatient rehabilitation facilities are few in the public sector and are usually located in urban
areas. The outpatient rehabilitation does not often achieve the intensity of inpatient rehabilitation set-
ting (Bryer, 2009). To introduce this study elaborately, the rest of the chapter provides a background,
problem statement, aim, objectives and significance of the study. The chapter concludes with the
summary of organization of the thesis.
1.2 Background
“Stroke”, the term defined by the World Health Organisation (WHO) is “an acute neurological dys-
function of vascular origin with sudden (within seconds) or at least rapid (within hours) occurrence
of symptoms and signs corresponding to the involvement of focal areas in the brain” (World Health
1
 
 
 
 
Organisation (WHO), 1989). It is also known as a Cerebrovascular Accident (CVA). Among the
stroke survivors, some recover completely, some others have residual disability and a few are left
with complete dependence. There are two broad types of stroke, Ischemic and Hemorrhagic, which
are diametrically opposite conditions: Hemorrhage is bleeding in a closed cranial cavity due to rup-
ture of blood vessel while Ischemia is lack of blood to supply oxygen and nutrient in a part of brain
because of thrombosis or embolism. Ischemic stroke is the most common type, affecting about 80%
of individuals with stroke (Josephson, 2011).
Stroke is the second highest cause of death in the world after ischemic heart disease. From South
Africa Medical Research Council (MRC) Report, ‘Initial burden of disease estimates for South
Africa, 2000’, stroke was found to be the fourth most common cause of death, accounting for 6%
of all deaths in 2000 (Bradshaw, Nannan, Laubsher, Groenewald, Joubert, et al. 2003). Bradshaw,
et al. (2004) found stroke as the second most common cause of death in the Western Cape. Overall
age-standardized mortality rate for stroke was 124.9/100 000.
Stroke can lead to various impairments such as motor, sensory and cognitive deficits. Psychological
impairments such as depression are also an important and common problem occurring as a result of
stroke (West, Hill, Hewison, Knaap and House, 2010). Motor control (the ability to move muscles in
a coordinated manner) is often impaired as a result of hemiplegia or hemiparesis. Apart from these
impairments, various other factors such as age, gender, severity and type of stroke, associated risk
factors, psychological factors, rehabilitation and functional level at admission also influence their
functional performance. Physical function refers to those sensory-motor skills necessary to perform
usual daily activities. The basic functional activities include feeding, bathing, grooming, dressing,
bowel and bladder control, using toilet, transfers in and out of bed, moving around with or without
assistive devices and stair climbing. So it is understood the stroke patients, who have motor, sensory
or cognitive impairments, have difficulty or inability to perform activities of daily living as normally
as before.
2
 
 
 
 
1.2.1 Stroke rehabilitation
Stroke rehabilitation is a goal-orientated process that attempts to obtain maximum function in pa-
tients who have had strokes and who suffer from a combination of physical, cognitive and language
disabilities. A stroke rehabilitation is applied on either in or outpatient bases. Stroke unit comprises
of core disciplines of various health care professionals who manage the stroke patients in a strate-
gic priority. It is well documented in the studies that organized inpatient stroke unit rehabilitation
services are effective in improving short-term survival, functional ability, and the most independent
discharge location (Bryer, Connor, Haug, Cheyip, Staub, et al. 2010; de Villers, Badri, Ferreira and
Bryer, 2011).
The rehabilitation interventions amongst others include Physiotherapy, Occupational Therapy, and
Speech Language Therapy. The primary goal of Physiotherapy is to achieve maximum available
movement. A systematic review included 151 studies in which 123 were randomized controlled
trials (RCTs) and 28 were controlled clinical trials (CCTs) (Van Peppen, Kwakkel, Wood-Dauhinee,
Hendriks, Van der Wees, et al. 2004). The study found strong evidence for therapies that were
focused on functional training of upper limb. Strong evidence was also found for task-orientated
exercise training to restore balance and gait and strengthening lower paretic limb, particularly when
applied intensely and early after stroke onset (Van Peppen, et al. 2004). A small but significant
association has been found between occupational therapy and primary ADL, extended ADL and
social participation (Steultjens, Dekker, Bouter, van de Nes and Cup, 2003). Intense therapy over a
short amount of time can improve outcomes of speech and language therapy for stroke patients with
aphasia (Bhogal and Teasel, 2003).
In South Africa, the department of health has adopted a primary health care approach for the man-
agement of stroke patients. The stroke is seen as a general medical service where insufficient bed
facilities and services are prevalent. In addition, because of lack of human resources and proper set-
ting of rehabilitation, patients are often discharged home early. Minor strokes are often undiagnosed.
This could be the possible reason of increased number of disabled stroke survivors in South Africa
(Bryer, et al. 2010). Typically, inpatient rehabilitation therapy is justified when patient requires three
3
 
 
 
 
modalities of rehabilitation intervention or is unable to transfer independently and this is especially
true for patients with moderate and severe stroke. In context of South Africa, the outpatient reha-
bilitation rarely achieves intensity of inpatient rehabilitation units as provided in a guideline of The
South African Stroke Society and Writing Committee (Bryer, et al. 2010).
1.3 Problem statement
In South Africa, an increasing number of deaths is recorded as a result of stroke (Statistics South
Africa, 2009). The risk of stroke is increasing with age and more stroke deaths are recorded in older
than younger patients. Much of the population of South Africa is undergoing a rapid epidemiological
transition with increased exposure to risk factors of stroke. Optimal functional outcome is the ulti-
mate goal in stroke rehabilitation. The research in developed countries identified various factors that
influence functional outcome of stroke. There is limited or no information available on the factors
that influence functional outcome of stroke in context to South Africa. The South African Stroke
Society (SASS) has recommended that all patients with acute stroke should be treated in a stroke unit
(Bryer, et al. 2010). Treatment in a stroke unit has been shown to reduce mortality as well as reduce
the likelihood of dependency after stroke. In the Western Cape, the Department of Health (DoH)
adopts a primary health care approach to manage the health of the people of the province. Hence, the
treatment resource of stroke patients is more focused on the primary health care levels. Conversely,
limited or no information is available of the factors influencing and functional outcomes of patients
admitted to a tertiary institution such as Groote Schuur Hospital. No such information is available on
the factors that influence functional outcome from the studies in South Africa.
1.4 Research Question
What are the factors influencing functional outcome of stroke patients admitted to a South African
tertiary hospital?
4
 
 
 
 
1.5 Aim of the Study
The study aims to determine the factors influencing functional outcome of stroke patients admitted to
Groote Schuur Tertiary Hospital in South Africa.
1.6 Objectives
1. To determine socio-demographic profile and its influence on functional outcome of stroke pa-
tients
(a) To determine age, gender, level of education and employment status
(b) To determine documented medical profile
(c) To determine type and severity of stroke, side of lesion and side of impairment
(d) To determine associated risk factors
(e) To determine type of treatments provided (medical, physiotherapy, occupational therapy
and speech therapy)
(f) To determine length of hospital stay
(g) To determine total treatment sessions spent with rehabilitation professional (physiother-
apy, occupational therapy and speech therapy)
2. To determine existence of psychological symptoms of anxiety and depression and their influ-
ence on functional outcome of stroke patients
3. To determine functional level of participants on admission, discharge and two months post-
stroke
4. To determine the factors (age, severity of stroke, total treatment sessions spent with rehabilita-
tion professional and functional status at admission) influencing functional outcome of stroke
patients at discharge and two months post-stroke
5
 
 
 
 
1.7 Definitions and explanations of the terms used in the thesis
1. Stroke defined by WHO is “an acute neurological dysfunction of vascular origin with sudden
(within seconds) or at least rapid (within hours) occurrence of symptoms and signs correspond-
ing to the involvement of focal areas in the brain” (WHO, 1989). The representation of stroke
is in terms of rapidly developing clinical signs. As a leading cause of disability, it is an area of
research and interest in rehabilitation field.
2. Functional outcome described here is a level of dependence in activities of daily living post
stroke.
3. Tertiary hospital is dedicated to a specific sub-specialty care (pediatric centers, oncology cen-
ters, psychiatric hospitals). Patients are often referred from smaller hospitals to a tertiary hos-
pital for major operations, consultations with sub-specialists and when sophisticated intensive
care facilities are required. Usually the hospital stay is shorter as the patients are referred back
to secondary or primary level institutions or to rehabilitation facilities.
4. A stroke unit is a dedicated and geographically defined part of a hospital that takes care of
stroke patients in both the acute and immediate post-acute phase (Bryer, et al. 2010). It has a
specialized staff with a coordinated multidisciplinary team approach to treatment and care.
5. International Classification of Functioning, Disability and Health (ICF) (World Health Organ-
isation, 2001b) definition of impairment is “problems in body function or structure such as
significant deviation or loss”. Impairment refers to any loss or abnormality in psychologi-
cal, physiological or anatomical structure or function (Wood, 1980). An activity limitation is
a difficulty encountered by an individual in executing a task or action; while a participation
restriction is a problem experienced by an individual in involvement in life situations. Here
it particularly refers to impairments resulting from stroke, which could be sensory, motor or
cognitive impairment.
6. Disability is an umbrella term, covering impairments, activity limitations and participation re-
strictions. Thus, disability is a complex phenomenon, reflecting an interaction between features
6
 
 
 
 
of a person’s body and features of the society in which he or she lives. It denotes the negative
aspects of interaction between an individual who has a health condition and that individual’s
contextual factors, which are environmental and personal factors (WHO, 2001b).
1.8 Outline of thesis
This thesis is organized into six chapters. Chapter one describes the basis of the current study. Stroke,
as a devastating condition, necessitates identifying various factors that influence its functional out-
come. Due to primary health care approach for stroke in South Africa, the effect of inpatient rehabil-
itation is not often achieved. To explain this, the researcher provided background of information. It
contains problem statement, research question, aim and objectives of the study. At the end of chapter
one, outline of the thesis is given.
Chapter two summarizes the review of relevant literature in order to understand the need for conduct-
ing the study. In the chapter, the influence of various factors on outcome of stroke has been discussed
elaborately. The epidemiology of stroke has been explained globally through incidence, prevalence
and mortality. Various risk factors have been looked for the generalized view of factors associated
with stroke. The outcome of rehabilitation has been emphasized, especially the basic functional ac-
tivities of daily living with the use of Barthel Index (BI). Inpatient rehabilitation and its importance
are well explained in chapter two.
In chapter three, the methodology used in the study is described. The employment of quantitative
study design has been described. The use of longitudinal observational study design is explained with
advantages and drawbacks. Study population and sampling are also depicted. A self-developed socio-
demographic and medical profile data form and National Institute of Health Stroke Scale (NIHSS)
address the research question to identify the factors influencing functional outcome of stroke. The
functional outcome of stroke is represented using Barthel Index. Finally, the researcher explained
statistical analysis and ethical considerations.
Chapter four contains the results of statistical analysis of the quantitative study. Descriptive results
such as mean, standard deviation and percentage of individual factors are described first. Tobit anal-
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ysis was used to find out the association between dependent factors with independent factor.
Chapter five focuses on discussion and interpretation of current study findings and compares with
similar published research. The discussion highlights implications of results at local and global level.
The influence of various factors on functional outcome is discussed with explanations.
Chapter six, entitled ‘Conclusion, Significance and Recommendations’, concludes the thesis. The
researcher provides overall summary, significance of the study findings and highlights the recom-
mendations arose from the results of the study. The recommendation is addressed to the hospital staff
and to conduct further study.
1.9 Summary of the chapter
Stroke is a devastating and disabling condition worldwide and in South Africa. Various physical
and psychological factors are associated with stroke and its outcome. In an acute stage, functional
independence is the prior goal of the stroke rehabilitation. Inpatient rehabilitation has been found
to have improved outcome due to multidisciplinary team. In South Africa, inpatient rehabilitation
facilities are few and need to be given emphasis on improving patient care. Stroke unit treatment is
beneficial in achieving better outcome in terms of independence. In order to gain better functional
outcome, the aim of the current study is focused on identifying factors that influence functional
outcome and the study is based in tertiary hospital. To explain the rationale of the study, the researcher
provided background, problem statement and objectives of the study. This chapter concludes with
outline of thesis.
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2 LITERATURE REVIEW
2.1 Introduction
In this chapter, the researcher provides a comprehensive review of existing literature on stroke as
well as relevant issues. The chapter begins with definition and pathophysiology of stroke. In the
epidemiology section the mortality, prevalence and incidence of stroke in the world and South Africa
are discussed. Various risk factors including smoking, alcohol and pre-existing medical conditions
are discussed. The main focus is on how the different factors affect functional outcome of stroke at
different time periods. The factors correlated to the current study are given more importance, as those
are associated with functional outcome. Psychological factors have also been discussed as they are
reported to have impact on stroke outcome. The rehabilitation of stroke includes starting time and
content. Their aims and effect on outcome are explained. The current scenario of acute care inpatient
rehabilitation facilities in South Africa is presented.
2.2 Definition and pathophysiology of stroke
In stroke, as defined in 1.7 in chapter one, the term ‘rapidly developing’ applies to sudden onset of
symptoms within seconds or at least within hours. The ‘global involvement’ is applied to the patients
in deep coma and those with subarachnoid hemorrhage (SAH). The term ‘vascular origin’ implies
that its origin lies in the vessels supplying or draining the brain. An episode lasting less than 24
hours without any residual effect is called as Transient Ischemic Attack (TIA). As the brain does not
have reserved oxygen, any kind of interruption in blood flow for a few seconds results in neurologic
deficit. Brain tissue ceases to function if deprived of oxygen for more than 60 to 90 seconds and after
approximately three hours (Deb, Sharma and Hassan, 2010).
A stroke can be classified into two main types: ischemic and hemorrhagic (WHO, 1989). This classi-
fication is according to the underlying cause. Ischemic stroke is caused by interruption to the flow of
blood to the brain; always caused by a blood clot blocking a blood vessel. While hemorrhagic stroke
occurs as the result of a ruptured cerebral artery, cutting off the supply of oxygen and nutrition to part
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of the brain (Mower, 1997). According to Trial of Org 10172 in Acute Stroke Treatment (TOAST)
classification, there are five diagnostic subgroups of ischemic stoke: large vessel atherosclerosis, car-
dio embolism, lacunar (small vessel occlusion), stroke of other determined etiology and stroke of
undetermined etiology. While haemorrhagic stroke can be classified as primary intracerebral haem-
orrhage (ICH) or sub-arachnoid haemorrhage (SAH) (Bamford, Sandercock, Dennis, Burn and War-
low, 1991). Changes in the vessel wall, stenosis or rupture of blood vessel (atherosclerosis), occlusion
of lumen by thrombus or embolism or alteration in viscosity of blood lead to obstruction of blood
flow. Ischemic strokes produce cerebral edema, an accumulation of fluids within the brain that be-
gins within minutes of insult and reaches maximum by three to four days. This swelling subsides in
two to three weeks. Edema can elevate intracranial pressure which gives rise to clinical symptoms
of loss of consciousness, irregular pulse rate and respiratory rate, non-reactive pupils, vomiting and
papilledema (O’Sullivan, 2007). Complete cerebral circulatory arrest results in irreversible cellular
damage with a core area of focal infarction within minutes (O’Sullivan and Schmitz, 2007). Hemor-
rhagic stroke results in tissue injury. Blood released by brain hemorrhage appears to have toxic effect
on brain tissue and vasculature (National Institute of Neurological Disorders and Stroke, 1999).
The majority of strokes occur as the result of a cerebral infarction (Terent, 1993). Between the
years 2000 and 2006, Data from a hospital-based stroke register in Cape Town revealed that ischemic
infarction resulted in 81% of all strokes in patients older than 45 years, while primary cerebral haem-
orrhage accounted for 11% of strokes and 8% were unidentified (Bryer, Tipping and De Villiers,
2006).
There is found to be some correlation between type of stroke and functional outcome. In a case-
controlled study of 270 inpatients with first stroke were assessed to identify specific influence of
stroke etiology on rehabilitation results. The results provide further evidence of better functional
prognosis in haemorrhagic stroke survivors (Paolucci, Antonucci, Grasso, Bragoni, Coiro, et al.
2003). Another study of Chae, Zorowitz and Johnson (1996) reported that haemorrhagic stroke pa-
tients appear to exhibit functional gains somewhat faster than non-haemorrhagic stroke.
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2.3 Epidemiology of stroke
Epidemiology of stroke has been organized into three subsections namely incidence, prevalence and
mortality.
2.3.1 Incidence
Stroke incidence is the number of new cases presented over a given period (Orencia and Ballard,
1993). The incidence of stroke differs according to geographical locations, age, gender and ethnicity
(Stansbury, Jia, Williams, Vogel and Duncan, 2005). The incidence increases with age. The age over
45 years have stroke incidence between 10-30 per 100 000, while it is 1200-2000 per 100 000 for the
age 75-85 years (Feign, 2003). The World Health Organisation Monica Project was conducted in 16
European and 2 Asian populations. This study showed that incidence rate was 101–285 for men and
47–198 for females per 100 000 of the population (Thorsveldsen, Asplund, Kuulasmaa, Rajakangas
and Schroll, 1995). From the studies in Europe, Russia, Australasia and the United States showed
that incidence rates recorded in the age groups 45–84 years in these countries were similar between
300-500 per 100 000. The rates were found to be significantly lower in Dijon, France at 238/100
000 and higher in Novosibirsk, Russia at 627/100 000 (Sudlow and Warlow, 1997). No studies have
been conducted in sub-Saharan Africa on population-based stroke incidence (Kengne and Anderson,
2006). The Tanzanian Stroke Incidence Project (TSIP) in 2010 investigated the stroke incidence
in rural and urban areas in Tanzania. The annual age-standardized (to the WHO world population)
incidence rates were three times higher in urban (315.9 per 100 000) than in rural (108.6 per 100 000)
Tanzania.
A systematic review of 15 population-based studies was conducted in more developed countries that
aimed to determine incidence, prevalence, mortality, and case-fatality rate of stroke in late twentieth
century (Feign, Lawes, Bennet and Anderson, 2003). This study reported that stroke incidence in-
creases with age. The people above 45 years of age have a stroke incidence rate of 10-30 per 100 000
while the incidence rate increased for the people above 75 years of age and it ranged 1200-2000 per
100 000.
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2.3.2 Prevalence
The prevalence of a disease is a proportion of the population affected by a specific disease at a given
point of time or at a certain period (Orencia and Ballard, 1993). Prevalence is used to plan health
services. In South Africa, the age-standardized prevalence of stroke was 290 per 100 000 (95%
CI, 250-357 per 100 000) (Connor, Thorogood, Casserley, Dobson and Warlow, 2004). In 2004,
the South African Stroke Prevention Initiative Team (SASPI) recorded prevalence of 300/100 000
of the population (Confidence Interval 95%), which is lower than similar estimate in New Zealand.
However, the prevalence of stroke survivors who need help with activities of daily living was higher
than that of New Zealand, at 200 comparing with 173 of New Zealand. The prevalence rate was
recorded by the SASPI team was higher in females (348 per 100 000) than in males (246 per 100 000).
While a systematic review conducted in New Zealand by Feign, et al. (2003) recorded prevalence
was higher in males (5880-9260 per 100 000) than in females (3220-6120 per 100 000) for age over
65 years.
2.3.3 Mortality
The WHO report states that stroke causes 10% of deaths worldwide (The World health report, 2004).
In 2004, 5.7 million (9.7%) people died of stroke, which is the second highest cause of death globally.
Stroke is a leading cause of death in middle-income countries with estimation of 3.47 million (14.2%).
In high-income countries, it is second highest cause of death with 0.76 million (9.3%). Low-income
countries have a stroke as a fifth highest cause of death with 1.48 million (5.6%).
In United States, stroke is a third leading cause of death after heart disease and cancer. Mortality data
reported in 2007 indicate that stroke accounted for ≈1 for every 18 deaths in United States (Roger,
Go, Lloyd-Jones, Adams, Berry, et al. 2011).
The South African National Burden of Disease Study estimated stroke mortality for the year 2000. In
2000, stroke accounted for 6.5% of all deaths i.e. third most common cause of death after HIV/AIDS
and ischemic heart diseases and the study was revised in 2006 (Bradshaw, et al. 2003; Norman, Brad-
shaw, Schneider, Pieterse and Groenewald, 2006). In 2007, just over 25 000 deaths were reported by
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Statistics South Africa. For non-communicable diseases, stroke is highest for females and ischemic
heart disease is for males. The study estimations showed that females (18 184) died of stroke more
than males (13 930). Internationally, the age-standardized mortality rate of stroke was 124.5/100
000. The Southern African Stroke Prevention Initiative (SASPI, 2004) found that stroke was about
half as common in rural South Africa as in typical high-income populations of the world, but twice
that found elsewhere in Africa.
2.4 Risk factors for stroke
The risk factors for stroke are of two types: modifiable and non-modifiable (Salter, Teasall, Foley,
Bhogal and Speechley, 2007). The common modifiable risk factors are hypertension, diabetes, in-
creased cholesterol, circulation problems, smoking and increased alcohol intake. These risk factors
are a result of individual’s lifestyle and habits. While age, sex and previous history of TIA or stroke
are non-modifiable risk factors (Salter, et al. 2007). In United Kingdom, a very high rate of 87.5% of
patients with first-ever stroke was found to have at least one modifiable risk factor for stroke (Redfern,
Mckevitt, Dundas and Rudd, 2000).
The study of Feign, et al. (2003) reported that average age for stroke is 70 years for females and
75 years for males. However, the study conducted in sub-Saharan African countries found the mean
age of stroke to be very lower at <60 years (Kengne and Andersen, 2006). Another study of Brown,
Whisnant, Sicks, O’Fallon and Wiebers (1996) also found that the risk of stroke increases more than
double after age of 55 in both sexes, for each successive ten years. Patients with severe functional
impairment at admission to rehabilitation facility have negative correlation of age with functional
outcome at discharge. Therefore, along with age, there is a need to consider comorbidities and
admission functional level.
Although it is commonly known that men are at higher risk of stroke for most age groups below the
age of 85 years, after this age the incidence reverses dramatically, with women being much more
at a risk (Persky, Turtzo and McCullough, 2010). The higher case fatality was recorded in women
in almost all populations studied as part of the WHO MONICA project (Thorvaldsen, et al. 1995)
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and international stroke trial (Niewada, Kobayashi, Sandercock and Kamiski, 2005). The study of
Petrea, Beiser, Seshadri, Kelly-Hayes, Kase, et al. (2009) found that women experience their first-
ever stroke on an average about five years later than men at a younger age. Because of a greater
life expectancy, women have more lifetime risk for stroke (Petrea, et al. 2009). This study explored
short-term disability outcome at three and six months post stroke and observed that women were
more disabled than men and rates of institutionalization significantly higher for women. However,
severity of stroke was not associated with gender-difference.
Hypertension is the most important modifiable risk factor for stroke and intracerebral heamorrhage
(ICH), and the risk of stroke increases with increase in blood pressure independent of other risk fac-
tors (Chobanian, Bakris, Black, Cushman, Green, et al. 2003). The INTERSTROKE study evaluated
the contribution of various risk factors of stroke worldwide. It concluded that hypertension provided
34.6% of the population attributable factor for stroke (O’Donnell, Xavier, Liu, Zhang, Chin, et al.
2010). People with a systolic blood pressure of ≥140 mm Hg and diastolic ≥90 mm Hg, are said
to be having an increased lifetime risk of stroke than those with normal blood pressure (Seshadri,
Beiser, Kelly-Hayes, Kase, Au, et al. 2006). It has been studied by Girerd and Giral (2004) that
each 2 mm reduction in systolic blood pressure was associated with 25% reduction in stroke events.
Jones, Simpson, Mitchell, Haggarty, Campbell, et al. (2008) estimated that 35-44% of reduction in
new strokes can be achieved by lowering blood pressure. In terms of management of hypertension, a
meta-analysis of 23 randomized trials on antihypertensive medication compared with no drug therapy
found 32% reduction in stroke risk with pharmacologic treatment (Lumley, Furberg, Schellenbaum,
Pahor, Alderman, et al. 2003). Similarly another study suggested that in people aged 60–69 with a
diastolic blood pressure of 90 mmHg, three drugs from the five (thiazides, β blockers, angiotensin
converting enzyme inhibitors, angiotensin receptor blockers, and calcium channel blockers) at half
standard dose in combination reduced the risk of stroke by 62% (Law, Morris and Wald, 2009).
Various cardiac conditions such as atrial fibrillation, cardiac failure and coronary heart disease have
been shown to be associated with increased risk of stroke (Sacco, Benjamin, Broderick, Dyken,
Easton, et al. 1997). Among these, Atrial fibrillation is found as a more potential risk factor. The
Framingham study (Wolf, Abbott and Kannel, 1991) estimated that almost half of the cardioembolic
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strokes occur as a result of Atrial Fibrillation. In the same study when multivariate analysis was used,
the stroke risk increased twofold by coronary heart disease, threefold by electrocardiographic left
ventricular hypertrophy and three to fourfold by cardiac failure (Wolf, et al. 1991).
Patients with diabetes are at 1.5 to 3 times the risk of stroke compared with the general population
(Sander, Sander and Poppert, 2008). The study of Nannetti, Paci, Baccini, Rinaldi and Taiti (2009)
concluded that the presence of diabetes is associated with significantly greater permanent neuro-
logical and functional disability and longer hospital stay. With diabetic patients, the risk of stroke
increases two to six fold as stated by Flemming and Brown, 2004. They also suggested that ag-
gressive treatment of diabetes could reduce the risk of stroke in individuals who have hypertension.
Higher HDL cholesterol was associated with lower risk of stroke (Asplund, Karvanen, Giampaoli,
Jousilahti, Niemelä, et al. 2009). Salter, et al. (2007) suggested that high concentration of total serum
cholesterol are increased risk of non-hemorrhagic stroke. Although it has been studied that choles-
terol is a very weak risk factor for ischemic stroke, in contrast to coronary artery disease (Donnan
and Davis, 2005).
Neurological involvement in patients with HIV infection occurs commonly (McGuire, 2003). Ac-
cording to a Danish study, stroke risk was found to be higher among HIV positive people irrespective
of proven risk factors (Rasmussen, Engsig, Christensen, Gerstoft, Kronborg, et al. 2011). The risk is
associated with higher injection drug abuse (IDU), low CD4 cell count, and treatment with abacavir.
Another study, aimed to find out correlation between ischemic stroke occurring at the age of early
fifties, found the rate of stroke was 67% higher in HIV positive patients (Ovbiagele and Nath, 2011).
In this study, patients with comorbid HIV infection comprised 0.08% of ischemic strokes in 1997 vs.
0.18% in 2006, but proportion of hemorrhagic strokes did not change significantly.
Researchers found out that smoking is a direct, independent risk factor for stroke (Aldoori and Rah-
man, 1998; Paul, Thrift and Donnan, 2004) The studies of Wannamathee, Shaper, Whincup and
Walker (1995) and Flemming and Brown (2004) reported that frequency of smoking also has a direct
influence on stroke as a risk factor. Heavy smokers who smoke 20 or more cigarettes per day have
a tow-four times greater risk for stroke than non-smokers. Since the late 1980s it has been studied
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that smoking nearly doubles the risk of ischemic stroke. Similarly, Kawachi, Colditz, Stampfer, Wil-
lett, Manson, et al. (1993) reported that decreased risk of stroke has been found with cessation by
five years after smoking. Current smokers at the time of stroke experience comparatively poor func-
tional outcome than non-smokers according to the study of Ovbiagele, et al. (2006). The MORGAM
(MOnica, Risk, Genetic, Archving and Monograph) project found that smoking confers high risk of
stroke across Europe with similar excess risk in men and women (Asplund, et al. 2009).
The risk of stroke and alcohol consumption is related according to the amount of alcohol consumption
(Reynolds, Lewis, Nolen, Kinney, Sathya, et al. 2003). It is estimated that increased risk of stroke
is associated with heavy alcohol consumption. Consumption of more than 60 g of alcohol per day is
associated with an increased relative risk of total stroke. While consumption of less than 12 gram/day
is associated with a reduced relative risk of total stroke (Reynolds, et al. 2003). Whereas moderate
amount of one to two glasses per day are considered to be having least risk of stroke. A preliminary
findings of one recent study stated that a minimum amount of alcohol consumption is associated
with a transient increase in the risk of stroke in the subsequent hour (Mostofsky, Burger, Schlaug,
Mukamal, Rosamond, et al. 2010). This study is differing to some other studies that stated that
moderate drinking might provide transient health improvements (Hashimoto, Kim, Eto, Iijima, Ako,
et al. 2001; Sierksma, van der Gaag, Kluft and Hendriks, 2002; Vlachopoulos, Tsekoura, Tsiamis,
Panagiotakos and Stefanadis, 2003).
2.5 Diagnosis of stroke
It is well known that an accurate diagnosis of stroke can only be made conclusively by CT scan
or MRI (Connor, 2006a). However, the most important thing to consider is the timing of scan.
Naitonal Institute of Neurological Diseases and Stroke rt-PA Stroke Study Group (1995) approved
that a thrombolytic agent named tissue Plasminogen Activator (tPA) should be given intravenously
within 3 hours of onset if CT scan diagnoses patient having ischemic stroke. Treating the ischemic
stroke with tPA, the NINDS reported that after 90 days, there was 11-13% absolute increase in essen-
tially full neurologic recovery. It is important to distinguish small cerebral hemorrhages from small
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infarcts as the hemorrhages can resolve within a few hours. Yet, it is advised that scan should be done
within at the most two weeks of onset of stroke (Connor and Bryer, 2006). In sub-Saharan Africa,
this facility is not available freely due to the cost of imaging. This resulted in lack of affordability of
CT scan and MRI by half of the stroke population in these countries (Connor, 2006).
Although CT scan and MRI are conclusive about the diagnosis of stroke types, various clinical mea-
surements are also proposed. These scoring systems are Guy’s Hospital Stroke Score and the Siriraj
Hospital Stroke Score (Hawkins, Bonita, Broad and Anderson, 1995). Guy’s Hospital Stroke Score
measures intracerebral hemorrhage. The unavoidable overlap in clinical presentation in patients with
cerebral infarction and those with hemorrhage limits the use of Guy’s Hospital Stroke Score (Sander-
cock, et al. 1985). The Siriraj Hospital Stroke Score as (2.5 x consciousness) + (2 x vomiting)
+ (2 x headache) + (0.1 x diastolic blood pressure) – (3 x atheroma markers) - 12. A score above 1
indicates supratentorial intracerebral hemorrhage, while a score below -1 indicates infarction (Poung-
varin, Viriyavejakul and Komontri, 1991). However, these systems are not as accurate as CT scan and
proven as invalid and non-reliable (Hawkins, Bonita, Broad and Anderson, 1995). The researchers
reported in an urban South African study that the Siriraj Hospital Stroke Score gave uncertain re-
sults in 44 (20%) and Guy’s Hospital Stroke Score in 65 (29%) of the total 222 patients with stroke
(Connor, Modi and Warlow, 2007).
2.6 Disability
The outcomes of stroke patients can be conceptualize using International Classification of Function-
ing, Disability and Health (ICF) model (WHO, 2001). This is a revised version of International
Classification of Impairment, Disability and Handicap (ICIDH) by WHO (1980). The ICF includes
different components such as impairments, activity limitation, participation restriction, body struc-
tures and functions and environmental factors. Impairments are “problems in body structures or
functions such as significant loss or deviation”. Activity limitations are described as difficulties an
individual may have in performing activities. Participation restrictions are “problems an individual
may experience in physical, social or environmental attitudes in which people live and conduct their
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lives”. In this model, the term disability covers impairment, activity limitations and participation
restrictions. This study has considered impairments and activity (functional) level for outcomes of
stroke.
The most common impairments identified are motor and sensory function, abnormal muscle tone,
cognitive and perceptual limitations, speech impairments, depression, urinary incontinence and dys-
phagia (Lawrence, Coshall, Dundas, Stewart, Rudd, et al. 2001). Many of the stroke sufferers face
inability to communicate properly. However, motor impairments are found to be the most common
impairments with upper limbs affected more than lower limbs (Lawrence, et al. 2001). Due to
abnormal muscle tone, injuries from falls are a common complication of motor impairments. The
impairment of mouth, tongue or throat muscles lead to dysphagia, or difficulty swallowing which in
turn can produce aspiration pneumonia. Many stroke victims suffer from sensory impairments such
as problems with vision, hearing, touch or pain perception. Patients with paralyzed or weak limb
may experience paresthesias. Certain types of sensory problems can produce urinary incontinence.
Feelings of shame, frustration and anger from incontinence can give rise to psychological symptoms
such as anxiety or depression. Stroke can also affect communication, a condition known as aphasia
or dysarthria.
A study of Duncan, Goldstein, Matchar, Divine and Feussner (1992) reported that a patient could
become total independent in ADLs even though the level of impairment remains same. Soyuer and
Soyuer (2005) conducted a study aimed to describe the association between motor impairment and
disability. A total of 100 participants were assessed using Rivermead Motor Assessment (RMA) and
Functional Independence Measure (FIM) scales. The study found significant correlation between
RMA and FIM for seven to ten days and three months. Admission motor impairment has found to be
a predictor for discharge impairment and activities of daily living mobility functional scores (Shelton,
Volpe and Reding, 2001).
Initial severity of stroke, often measured by NIHSS, is one of the major predictors of poor outcome,
including mortality, after stroke in many studies (Mohr, 2004). A study by Muir, Weir, Murray, Povey
and Lees (1996) shows that baseline NIHSS predicts three-month outcomes. A score of 13 or more
has a poor functional outcomes compared with those who scored 13 or less. Another study on 50
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ischemic stroke patients was conducted to evaluate the baseline NIHSS as a predictor of functional
outcome. Barthel Index was used to measure functional outcome. NIHSS was found to be a strongest
predictor having p-value <0.001 after ischemic stroke (Ahmed, Zuberi and Afsar, 2004).
Various emotional and behavioural disorders occur following cerebrovascular lesions. Depression
is the most common of these, affecting up to 40% of patients (Robinson, 1997). Robinson (1997)
identified that Post-stroke Depression (PSD) has a substantial impact on recovery in ADLs, cognitive
function and survival. Those who develop PSD in acute stroke period, are more likely to die during
first few years after stroke, generally due to the ongoing apathy, eating problems, and loss of personal
will to live and be engaged in normal ADLs. The Diagnostic and Statistical Manual (DSM) IV
(1994) categorizes PSD as “mood disorder due to a general medical condition (i.e. stroke)”. One
of the older studies suggest that the patients with depression showed significantly less improvement
in ADL scores than nondepressed patients (Parikh, Robinson, Lipsey, Starkenstein, Fedoroff, et al.
1990). Although depression scores at two years were not significantly different in both the groups.
The recent study of Schmid, Kroenke, Hendrie, Bakas, Sutherland, et al. (2011) says that in the
patients with PSD, the severity of depression symptoms at baseline is associated with dependence.
However, the results are not conclusive as to whether improvement of depression is independently
associated with functional recovery at 12 weeks.
2.7 Rehabilitation of patients with stroke
The rehabilitation includes all measures aimed at reducing the impact of disability for an individ-
ual, enabling him or her to achieve independence, social integration, a better quality of life and
self-actualisation (Helander, 1999). Rehabilitation is an inter and multidisciplinary approach to the
management of person’s health and functioning (Stucki, Ewert and Cieza, 2002). A team of pro-
fessionals often provides rehabilitation. The health professionals involved in stroke rehabilitation
include physiotherapist, occupational therapist and speech therapist mainly.
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2.7.1 Rehabilitation setting
Rehabilitation can be organized as an in or outpatient bases. Usually an acute stroke patient is man-
aged in an inpatient facility. The primary goal of acute inpatient stroke care is to stabilize the patient
and prevent further brain damage. A stroke unit is a dedicated and geographically defined part of
a hospital that takes care of stroke patients in both the acute and immediate post-acute phase as de-
fined by Bryer, et al. (2010). Stroke unit comprises of core disciplines such as medical, nursing,
physiotherapy, occupational therapy, speech and language therapy, and social work.
Evans (1995) noted that inpatient rehabilitation services are effective in improving short-term sur-
vival, functional ability, and the most independent discharge location. However, the author found a
lack of long-term benefits and suggested that therapy be extended to home or other settings, rather
than being discontinued at discharge. Similarly, the Stroke Unit Trialists’ Collaboration review (2000)
concluded that patients receiving organized inpatient stroke unit care were more likely to survive, re-
gain independence, and return home than those receiving a less organized service. In South Africa,
the stroke unit model of care has not been widely implemented despite robust evidence of efficacy
(Bryer, et al. 2010). Stroke is usually managed as part of general medical service where there are no
dedicated beds or service assigned to stroke. Because of lack of human resources, stroke is not seen
as a strategic priority. Moreover, neurorehabilitation centers are also in short supply.
With an increasing number of stroke survivors, there is growing interest in outpatient rehabilitation as
a less expensive alternative to hospital-based programs. There are three forms of outpatient rehabili-
tation approaches that have been reported in the literature. They are a) hospital-based, b) home-based
and c) Early Supported Discharge (ESD).
a) Hospital-based stroke rehabilitation therapies are provided in day hospitals and geriatric day care
centers. The outcome of rehabilitation of stroke patients at day hospitals have been found to be
effective in improving health related quality of life (Olsson and Sunnerhagen, 2006) and reduce
handicap (Hershkovitz, Beloosesky, Brill and Gottlieb, 2004). Hershkovitz, et al, (2004) concluded
that a day hospital programme affected patient participation and improved extended activities of daily
living more than basic activities of daily living.
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b) Home-based rehabilitation is considered as a setting for continuing rehabilitation of patients after
discharge from hospital. Studies were investigating the effectiveness of hospital-based compared to
home-based rehabilitation and much conflicting results were reported. A study of Gladman, Lincoln
and Barer (1993) reported that patients who were treated in stroke unit in acute stage and then received
rehabilitation at home-based setting showed better outcomes. Roderick, Low, Day, Peasgood, Mullee,
et al. (2001) found no significant differences between home and day hospital groups with regard to
costs or other outcomes. Further research is required to state whether hospital-based or home-based
rehabilitation is more effective.
c) Early Supported Discharge is defined as “interdisciplinary rehabilitation, which is provided at
home or in the community during a period of time when the patient would normally be in an inpa-
tient stroke rehabilitation unit” (Teasall, et al. 2008). The Early Supported Discharge Trialists’ study
(2005) has shown that if a multidisciplinary team exists in the community rehabilitation, services may
be successfully provided in outpatient settings and patients can be discharged from the inpatient set-
ting early. A meta-analysis conducted by Anderson, Ni Mhurchu, Brown and Carter (2002), reported
that programs of early supported discharge reduced hospital lengths of stays by an average of 13 days
and were associated with an average of 15% cost savings compared to inpatient rehabilitation.
2.7.2 Starting time of rehabilitation after stroke
Stroke rehabilitation should begin during the acute hospitalization, as soon as the diagnosis of stroke
is established and life-threatening problems are under control. Early rehabilitation and improved
functional outcomes have positive association. Paolucci, et al. (2000) assessed the specific influence
of onset-admission interval on rehabilitation outcomes. They studied 145 participants with sequel of
first stroke. All the participants were divided in three groups according to the starting of rehabilitation
from within 20 days of stroke to maximum 60 days of stroke. The group, whose treatment started
within the first 20 days of stroke, showed excellent therapeutic response in terms of basic activities
of daily living than those whose treatment began later. Another study aimed to find out association
between days from stroke symptom onset to rehabilitation admission and rehabilitation outcomes
(Maulden, Gassaway, Horn, Smout and DeJong, 2005). There was found to be strongest positive
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correlation between onset of stroke symptoms and admission to inpatient rehabilitation for severe
strokes followed by moderately severe stokes.
2.7.3 Some rehabilitation interventions
Amongst others, physiotherapy and occupational therapy are important components of rehabilitation.
However, Speech Therapy is also an important component for stroke patients who have dysphagia,
dysarthria or aphasia. Physiotherapy as defined by World Confederation of Physiotherapy (2007) as
providing services to individuals and populations to develop, maintain and restore maximum move-
ment. The goal of occupational therapy is to enable people to participate in the activities of everyday
life (World Confederation of Occupational Therapists, 2007).
The primary goal of Physiotherapy is to achieve maximum available movement and improve func-
tional level. The treatment of physiotherapy for stroke commonly includes task oriented exercise
training. These training are given to re-educate the limb functions, normalise the tone, sensory
function, re-educate basic functional activities and balance training. Various electrotherapies and
positioning for the management of oedema and pain, certain activities to maintain cardiovascular
function, specific proposed approaches for neuromuscular function and orthotics and assistive de-
vices for musculoskeletal function are applied accordingly. Apart from these, providing education to
patients and caregivers is also an important thing (Ballinger, Ashburn, Low and Roderick, 1999). A
systematic review by Van Peppen et al. (2004) was conducted to determine the evidence of physical
therapy interventions aiming to improve functional outcome after stroke. A total of 151 studies were
included in this study. Strong evidence was found for task-orientated exercise training, particularly
when applied intensely and early after stroke onset.
The goal of occupational therapy is to re-educate physical functioning, perception cognition and
mood, home visits, social activities, social and leisure activities, education of patient and carer and
provision of wheelchairs, assistive devices and equipment (Ballinger, et al. 1999; De Wit, Putman,
Baert, Lincoln, Beart, et al. 2006). A systematic review included 32 studies, identified small but
significant association between occupational therapy and primary ADL, extended ADL and social
participation (Steultjens, et al. 2003).
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Speech and Language therapy plays an important role in early intervention in assessment of swal-
lowing safety (Bryer, et al. 2010). Failure to identify appropriate measures of swallowing safety may
result in extreme form of morbidity or mortality. In patients who have language difficulties, early
intervention of speech or language therapist from the onset plays an important role.
2.7.4 Intensity of rehabilitation
Teasell, et al. (2005b) found strong evidence that greater intensity of physiotherapy and occupational
therapy result in an improved outcome of stroke patients. Intensity and time of rehabilitation were
also found important predictors of functional outcome of stroke by Hu, Hsu, Yip, Jeng and Wang
(2010) after adjusting admission functional status and severity at onset. An observational study was
conducted in Australia on 64 stroke patients admitted to a stroke unit. In that study, the researchers
found that patients were involved in therapeutic activities for only 12.8% of the time and 53% of
their time was spent resting (Berhardt, Dewey, Thrift and Donnan, 2004). The literature suggests that
existing knowledge of intensity of therapy indicates higher intensity results in improved short-term
functional outcome (Teasell and Kalra, 2005). Kwakkel, Wagenaar, Koelman, Lankhorst and Koetsier
(1997) studied in nine controlled studies involving 1051 patients. They concluded that a small but
statistically significant intensity-effect relationship in the rehabilitation of stroke patients were found.
However, rehabilitation staff do not provide the intensity and frequency of therapy needed to improve
outcome. Yet, information relating to intensity is not known about what should be the ideal intensity
(Kwakkel, van Peppen, Wagenaar, Wood-Dauphine, Richards, et al. 2004).
2.8 Stroke rehabilitation in South Africa
In South Africa, there is only one stroke unit at a tertiary academic hospital, which is in Western
Cape (Connor, 2006a). Acute care and rehabilitation facilities of stroke in South Africa are lim-
ited (Fritz, 2006). The majority of stroke patients in South Africa are treated in the public health
care sector where there is currently a shortage or even absence of inpatient rehabilitation beds for
stroke patients, especially in rural and remote areas (Bryer, et al. 2010). The Western Cape Re-
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habilitation Centre (WCRC), an inpatient facility provides rehabilitation services to patients with
various diagnoses living in the Western Cape and surrounding provinces (Provincial Government of
theWestern Cape, 2007). A study of Rouillard (2006) found a greater degree of impairment for stroke
patients who were admitted toWCRC as evidenced by lower mean score on the Rivermead sub-scales
(meanRMA-LT=2, meanRMA-LT =0). In a remote rural setting, an inpatient rehabilitation facility is
not available and despite significant level of disability, patients are discharged home (Wasserman, de
Villers and Bryer, 2009). Stroke is usually managed as part of general medical service where there are
no dedicated beds or service assigned to stroke. Shortages and pressure for hospital beds frequently
result in stroke patients being discharged too early (Bryer and Connor, 2010). The reason for the large
number of disabled stroke survivors in South Africa is not clear among researchers. The explanations
include: unwillingness by patients to receive rehabilitation; a lack of transport to attend outpatient
rehabilitation sessions for patients travelling long distance; and delays in management of acute stroke
(Bryer, et al. 2010). Financial constraints were also found as a reason for patients not attending
outpatient appointments (Whitlow, Meyer, Bawa and Jennings, 1994). The authors recommend a de-
velopment of community based services to gain better outcome of stroke survivors. Therefore, there
is a need to improve and increase the acute care rehabilitation facilities for stroke patients in South
Africa (Connor, 2006).
2.9 Factors influencing functional outcome of stroke
Various studies identified different factors associated with functional outcome of patients with stroke.
Some of the factors are age, severity of stroke, type of stroke, functional level, and rehabilitation.
Stroke is a disease related to aging population (Tu and Porter, 1999). It was reported that patients≥ 85
years of age had a risk of low response in activity of daily living (ADL) that was ≈10 times greater
than that of younger patients (Paolucci, et al. 2003). The patients with high admission functional
level, age makes no difference in outcome (Randie, Black-Schaffer and Winston, 2004). There is
also a wide agreement that admission functional level after stroke tends to be lower in older patients
(Falconer, Naughton, Strasser and Sinacore, 1994; Paolucci, et al. 2003). The study ofMarini, Totaro,
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De Santis, Ciancarelli, Baldassarre, et al. (2001) reported good functional outcome in young adults
with ischemic stroke, since most patients were independent and 50% returned to work. Similarly,
Varona, Bermejo, Guerra and Molina (2004) found that the prognosis of ischemic stroke in the young
is much better than in the elderly, with lower mortality and recurrence and better functional recovery.
Stroke severity is considered the most powerful prognostic factor because disability is a consequence
of severity of neurologic impairment (Jorgensen, Nakayama, Raaschou and Olsen, 1999). An ur-
ban South African study aimed at determining survival, disability and functional outcome of stroke
patients following discharge to community with limited rehabilitative resources and followed up for
6 months (De Villers, et al. 2011). Total 196 patients were recruited from 200-bed urban district
hospital in Cape Town. The study reported that stroke severity, especially if swallowing is impaired,
is associated with poor outcome.
Functional level measured by Barthel Index evaluated at acute stage can be used to predict post
stroke of rehabilitation progress (Poulin and Desrosiers, 2008). A study of Nakao, Takata, Uemura
and Kashihara (2010) reported that a Bathel scores ≥60 and ≤40 has a larger significance in acute
stage of stroke. The patients scoring BI ≥60 showed no dependences except for controlled items as
grooming, bathing, stair climbing and those with BI ≤40 had no independence in ADLs. Therefore,
patients with BI ≥60 could perfrom ADLs with or without someone’s help in the hospital.
Systematic research has shown that organized multidisciplinary care and rehabilitation after stroke
enhance patient survival and independence as well as reducing length of inpatient stay (Hankey and
Warlow, 1999; Langhorne and Duncan, 2001; Stroke Unit Trialists’ Collaboration, 2000). Hu, et al.
(2010) collected sociodemographic, medical, rehabilitative and functional data of 154 acute stroke
patients. They found that rehabilitation commencement time and intensity significantly predicted the
Barthel Index score at discharge after adjusting for initial severity (NIHSS) and age. There is evidence
that rehabilitation may still be beneficial several years after a stroke; therefore, regular reassessment,
even of patients in nursing homes with stroke, is often appropriate (Wade and Collin,1992).
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2.10 Summary of Literature Review
In this chapter, the researcher summarizes a review of literature in order of proper understanding and
implementation of study. The influence of various factors on outcome of stroke has been discussed
elaborately. In the epidemiology section, the researcher described the incidence, prevalence and
mortality in the world and South Africa. The studies on population-based incidence in sub-Saharan
Africa are limited and are needed to be conducted in those countries.
The various modifiable and non-modifiable risk factors for stroke are described. The potentially of
individual risk factor for having stroke is explained. Hypertension is found to be a strong modifiable
risk factor for stroke. Apart from physical factors, psychological factors like post-stroke depression
are reported to be negatively associated with outcome by number of studies. From the available
literature, there are many different factors which affect functional outcome of stroke patients. Age
is the most potential non-modifiable factor which influences outcome of stroke at all time periods
post-stroke. Increasing age implies to poor functional outcome. Other factors such as severity of
stroke and functional level on admission also play an important role. Severity is more influencing
at acute and sub acute stages. Concerning type of stroke, ischemic stroke has poor outcome com-
pared to haemorrhagic. Hemorrhagic stroke survivors have found to show faster recovery in terms of
functions.
The second area of concern is inpatient rehabilitation and its outcome on stroke patients. The im-
portance of early rehabilitation is explained with review of various studies. Content of rehabilita-
tion includes different components such as physiotherapy, occupational therapy and speech language
therapy. Their aims for stroke patients are described with the effect on outcome. Hence, it is recom-
mended that rehabilitation for stroke patients should be started as early as possible to achieve better
outcome.
The third area of concern is acute care and rehabilitation facilities in South Africa. Limited literature
is, however, available. The available literature says that the acute inpatient rehabilitation facilities are
insufficient to meet the demand of stroke patients.
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3 METHODOLOGY
3.1 Introduction
This chapter explores methods utilized in the study, in which data collection was done using self-
developed questionnaire and three other research instruments. Included in the chapter are description
of research setting, design and sampling. Description of pilot study and procedure of data analysis is
also explained. Finally issues of ethical considerations regarding the study are reported.
3.2 Research setting
The study was conducted at the Groote Schuur Tertiary Hospital. Groote Schuur is a large, gov-
ernment funded, teaching hospital operating in the Cape Town Central Health District of the Metro
Region. The hospital has a total number of 893 beds (Provincial Government of the Western Cape,
2009). It is the chief academic hospital of the University of Cape Town’s medical school, providing
tertiary care and instruction in all the major branches of medicine. The department of medicine has
total 18 clinical divisions and ten major research units. Among which, division of neurology includes
in-patients, outpatients, an acute stroke unit, a clinical neurophysiology laboratory and a referral and
emergency service. Tertiary services include staffing and operation of a busy Emergency Unit, which
serves largely as receiving area for referrals from the district hospitals. Patients are admitted from
district hospitals into an emergency ward for short-term stay, or transferred directly to medical wards
or to medical wards staff by subspecialist divisions. On an average, around 60 stroke patients are
admitted to the Groote Schuur hospital per month. They are either admitted to a six bed stroke unit
or general medical wards based on the condition of the patient as well as availability of the beds.
The hospital stay of stroke patients ranges between one to two weeks. Stroke patients admitted to
this hospital are managed by a multidisciplinary team, which includes physiotherapists, occupational
therapists, speech therapists, social workers, psychologists and medical officers. A community liai-
son service is also provided for those who require further rehabilitation. Patients are either discharged
home for outpatient rehabilitation or referred for inpatient rehabilitation to rehabilitation centers or
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Community Health Centers.
3.3 Research design
A descriptive, observational, longitudinal, quantitative design was used to collect data in the present
study. Quantitative research aims to measure information numerically (Gilbert, 2008). The informa-
tion about a social phenomenon is expressed in numeric terms that can be analyzed using statistical
methods. The observations can be direct numeric information or can be classified into numeric vari-
ables. The advantage of quantitative research is relative precision and lack of ambiguity. While
quantitative data can be used to discover associations, quite complex designs have to be used to shed
light on the cause and effect (Gilbert, 2008). As this study aims to determine the association between
different factors and functional outcome, quantitative research design suits best. The quantitative
research design is structured and can be classified into Descriptive, Quasi-experimental and Experi-
mental. This study is a descriptive observational study and interviews were used to obtain the data.
This non-experimental design is used to find out correlation between dependent and independent
variables. A longitudinal study is a correlation research study that involves repeated observations
of the same variables over long periods of time. There are three types of longitudinal design: trend
studies, cohort studies and panel studies (Trochim, 2002). This study is a cohort study that measures
same samples at different points of time. Panel study can reveal both net changes and gross changes
in dependent variable. The longitudinal design has a drawback of drop out or ‘attrition’, when some
participants withdraw from the study, die or move away. So this becomes an important problem in
quantitative research because a sample that had a right composition at the start of the study may
become biased due to attrition (Gilbert, 2008). However, drop out could be addressed with the in-
tention to treat analysis which significantly measure whether any difference exists between drop out
and non-drop out groups. Despite such problems, the major advantage of longitudinal design is that
one can directly study process and mechanism: that is, how one thing is affected by or depends on
another. This study design suits best for the study as it allows researcher to examine the functional
outcome on admission, discharge and two months post stroke.
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3.4 Study population and sampling
A convenience non-probability sampling method was used in the study (Gravetter and Forzano,
2009). The convenience sampling method involves non-random selection of samples. Gravetter
and Forzano, (2009) stated that in the non-probability sampling method not all the patients possess
equal opportunity to be included in the study. This study involved a consecutive convenient sam-
pling, a strict version of convenience sampling, where all the stroke patients consecutively admitted
in the hospital meeting inclusion criteria were selected for the study. This means a complete study of
accessible population was done. This is considered as a best non-probability sampling method as by
studying all available, a good representation of overall population is done in a reasonable period of
time (Lunsford and Lunsford, 1995).
3.4.1 Inclusion Criteria: patients were included in the study if they
1. Have documented history and definite diagnosis of stroke made by either medical officer or CT
scan as defined by the WHO
2. Had their first ever occurrence of stroke
3. Had their stroke ≤4 weeks prior to admission
4. Provided informed consent
3.4.2 Exclusion Criteria: patients were excluded if
1. They have other neurologic conditions such as spinal cord injury, head injury, dementia or
history of seizures prior to stroke.
3.5 Research instruments
The research instruments used included National Institute of Health Stroke Scale (NIHSS), Hospital
Anxiety and Depression Scale (HADS) and Barthel Index after completing the Socio-demographic
and medical data form.
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3.5.1 Socio-demographic and medical data form
A self-developed socio-demographic and medical profile data form (see Appendix E) was used to
capture the socio-demographic and medical profile data from the medical records of the patients. The
socio-demographic and medical profile data form consisted of three sections.
Section A included socio-demographic data such as age, date of birth, gender, date of admission and
onset, language and employment status. These data were collected from patients’ folders and verified
again with patients as well. Date of admission and date of onset were collected in order to follow
the inclusion criteria of the study. Section A addressed the first objective of the current study. The
first objective was to determine socio demographic profile that influence functional outcome of stroke
patients.
Section B consisted of medical profile that included investigations and diagnosis, type of stroke, im-
pairment and side of lesion, associated risk factors and baseline condition. The data were obtained
from patients’ folders. Stuifbergen and Rogers (1997) stated that disease or disability related charac-
teristics are believed to have a potential influence on the quality of life of the victimized individuals.
Thus this section addressed the further important point of the first objective, which aimed to identify
medical profile of the participants. This section was completed at admission.
Section C focused on the management aspect, which included services received (medical, physiother-
apy, occupational therapy and speech therapy), frequency of inpatient rehabilitation sessions, length
of stay and discharge destination. This section was completed at the time of discharge. Numerous
studies suggest that rehabilitation has a strong influence on functional outcome of stroke patients
(Paolluci, et al. 2000; Maulden et al. 2005, Van Peppen, et al. 2004). This section addressed the first
objective of identifying influence of rehabilitation on functional outcome of stroke patients. Again
these data were collected from patients’ folders specifically from rehabilitation professionals’ notes.
a) Data collected on Admission
On admission age, gender, date of birth, date of admission and onset were obtained from patient’s
folder. Date of birth and onset were confirmed with patients to avoid variation. Medical profile
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included Glasgow Coma Scale if documented, investigations and diagnosis, side of lesion and im-
pairment and type of stroke. The risk factors such as hypertension, diabetes, cardiac condition, high
cholesterol, peripheral venous disease and pulmonary condition were obtained from folder as well as
confirmed with patients. Such factors were documented in a template as associated risk factors and
documented by a researcher if present. Level of education, employment status, and contact details
were asked to patients.
b) Data collected at Discharge
The variables captured from participants’ folders on discharge were frequency and type of rehabil-
itation and length of hospital stay. Also if participants were discharged or referred to rehabilitation
facility was noted. Their contact details were obtained from folders or with patients were deter-
mined using the test-retest method. Reliability is the “consistency” or “repeatability” of the measures
(Trochim, 2006b). The test-retest reliability used here evaluates reliability across the time. However,
a problem with this type is as the time between two tests increases, the chances of getting lower reli-
ability increase. The reliability of the study was determined using the by EXACT method in SAS v9
through compare procedure.
3.5.2 The National Institute of Health Stroke Scale (NIHSS)
The National Institute of Health Stroke Scale (NIHSS) (See Appendix F) is used to assess the severity
of stroke. The NIHSS was originally designed as a research tool to measure baseline data on patients
in acute clinical trials. Now the scale is also widely used as a clinical assessment tool to evaluate
acuity of stroke patients, determine appropriate treatment and to predict patient outcome. It is a
15-item scale developed by National Institute of Health (NIH) (Brott, Adams Jr, Olinger, Marler,
Barsan, et al. 1989). The score assesses level of consciousness, extraocular movements, visual fields,
facial muscle function, motor arm and leg, ataxia, sensory function, aphasia, dysarthria and neglect
(NIHSS). The ratings for each item are scored with 1 to 4 grades, with 0 as normal and untestable
items also have an allowance for description in the scoring sheet. The scores ranges from 0-42 with
the higher score indicating more severity (Walter, 2004).
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Interrater reliability was found to be excellent with ICC of 0.95 (Goldstein and Samsa, 1997). But
a recent study of Martin-Schild, Albright, Tanksley, Pandav, Jones, et al. (2011) says that zero on
NIHSS does not equal the absence of stroke. Posterior circulation stroke with symptoms of headache,
nausea and vertigo; and signs of truncal ataxia may have score of zero in NIHSS. Correlation coeffi-
cients between the NIHSS and the Barthel Index, the Rankin Scale, and the Glasgow Outcome Scale
were significant, but modest in magnitude both at baseline and two hours after stroke (Lyden, Mei,
Jackson, Marler, Kothari, et al. 1999). Comparison of the score with three-month clinical outcome
shows high validity (r=0.79). It states that the predictive validity of the NIHSS three months after
stroke is also high.
3.5.3 Hospital Anxiety and Depression Scale (HADS)
The Hospital Anxiety and Depression Scale (HADS) (see Appendix G) was developed in 1983 to as-
sess psychological symptoms of anxiety and depression. HADS is not a diagnostic tool but measures
the syndromes of depression and anxiety (Zigmond and Sneith, 1983). The fourteen statements are
relevant to either generalized anxiety or depression. In the questionnairee, even-numbered questions
relate to anxiety and odd-numbered questions relate to depression. The patients are asked to choose
one response from the four given for every question. They should give an immediate response and
be dissuaded from thinking too long about their answers. Responses are scored on a scale from 0
to 3. The score for each answer is given in the right column. The patients are requested to answer
according to how they are currently feeling. The scoring of 0-7 is normal, 8-10 is borderline ab-
normal and 11-21 is abnormal. Both anxiety and depression are scored separately. In other words,
score between 0-7 regarded as being in the normal range where there are no apparent psychological
symptoms. Scores between 8-10 is just suggestive of presence of respective state and 11 or higher
indicating probable presence of mood disorder.
Correlation between anxiety and depression varied from 0.40-0.74. Cronbach’s α (used to measure
reliability) for HADS-A varied from 0.68-0.93 (mean 0.83) and for HADS-D from 0.68-0.90 (mean
0.82). HADS found to perform well in assessing symptom severity of anxiety and depression in so-
matic, psychiatric and primary care patient and in general population. Concurrent validity of HADS
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with Beck Depression Inventory was found 0.64 and 0.71 for HADS Anxiety and Depression sub-
scale respectively, which is considered to be excellent correlation (Savard, Laberge, Gauthier, Ivers,
Bergeron, 1998).
3.5.4 The Barthel Index (BI)
The Barthel Index (BI) (see Appendix J) is a scale used to measure performance in Activities of
Daily Living (ADLs). It was introduced in 1965 by Mahoney and Barthel (Mahoney and Barthel,
1965). The scale comprises of ten different items scoring 0-15. The items included are: feeding,
bathing, grooming, dressing, bowel, bladder, toilet use, transfer, mobility and stairs. The score can be
obtained either by direct interview of the patient or caregiver or nurse. The minimum score obtained
is zero while maximum score is hundred. Full credit is not given for any activity if patient requires
even minimal assistance or supervision. The recording of BI should only be what the patient can do
at time of grading. In a study of Dromerick, Edwards and Diringer (2003), it has been suggested
that key scores are BI <40 (representing complete dependence on others), BI >60 (transition from
complete dependence to assisted independence) and BI >85 (representing independence with minor
assistance as could be reasonably provided in a community setting). The higher score shows more
independence level.
For BI, internal consistency has been described as good (α=0.80-0.89) (Shah, Vanclay and Cooper,
1989) to excellent (α=0.93) (Leung, Cha and Shah, 2007). The advantage of BI is simplicity. It is
easy to administer and shows consistency with repeated use. It detects small changes over time (Wade
and Collin, 1988). A review of several tests suggested BI had better test-retest reliability than scales
measuring extended ADL (Green and Young, 2001). There was found to be no significant difference
in ratings by patient or proxy and whether interview was done by trained layperson or health-care
professionals (Korner-Bitensky and Wood-Dauphinee, 1995). Therefore, the high reliability, even
indirectly by telephone assessment makes it very useful tool. The concurrent validity of Barthel
Index is good with Modified Rankin Scale (r=-0.81) (Cup, Reimer, Thijssin and van Kuyk-minic,
2003). But at the same time, BI suffers from “ceiling effect” as maximum score can be achieved by
disabled patients and therefore it does not differentiate disability well in patients with higher level of
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functioning (Dromerick, et al. 2003). In the setting of an acute stroke, most patients, even those with
minor stroke, are bed-bound in the first few hours after stroke, either by their deficit or by medical
directive (Adams, Adams, Brott, del Zoppo, Furlan, et al. 2003) and therefore achieve low scores.
Thus, BI is also highly susceptible to a “floor effect”.
3.6 Methods of data collection
3.6.1 Pilot study
In the pilot study, the researcher collected data from 15 folders and completed the socio-demographic
and medical data form. Two weeks later data was obtained from the same 15 folders irrespective of
patient’s discharge and captured on SPSS. The researcher noticed a subjective difference in mention-
ing about diagnostic investigation between CT and CTB. However, both indicate the same CT Scan.
Therefore, the researcher captured investigation as CT scan only. While conducting the first pilot
study, two patients were yet to be diagnosed with investigative procedures so they were left blank.
After two weeks, those blank spaces were filled with investigation, location of lesion and type of
stroke. One patient was found to have a cardiac condition at the two weeks’ pilot study. To correct
this, the researcher confirmed it again with concerned medical professional. There were some mod-
ifications found to be done in socio demographic data such as age and employment. Looking at the
age for one patient, the documented age by medical professional was 70 years. But, the researcher
found from patient’s date of birth that the actual age till date was 69 years. For each patient, there
were two folders; one for the doctor’s notes and another for the other health care professionals and
the admission details sheet. The dissimilarity was also found in the employment. Two patients were
noted as pensioners in the first study from doctor’s folder. Two weeks later, the researcher noticed
them in patient’s bedside folder as unemployed. The similar kind of difference found in one more
patient as informally employed at one time and employed at another time. The pilot study brought
into the researcher’s attention that to avoid such inaccurate data in the original study, verification was
necessary in the socio-demographic details with patients as well. Those 15 patients were not included
in the original study.
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3.6.2 Procedure
Before commencement of the study, the necessary permission and clearance was obtained as men-
tioned in section 3.7. At first, the researcher used to visit Stroke unit and the medical wards to view
a daily list of patients. The researcher then used to approach all the stroke patients who were match-
ing the inclusion criteria, after viewing patients’ folders. The researcher introduced her and then
explained about the research. They were assured of harmfulness from the study and confidentiality
about their identity. According to the consent form, participants were free to withdraw from the study
at any time without giving any reason and that it would not negatively affect the participant anyways.
Should the participant have any questions about the study or wish to report any problems experienced
during study, they were provided with research coordinator’s contact details on the consent form. The
same was explained to the family members or relatives when patient was not able to respond. Fol-
lowing this procedure, on patients’ agreement, the consent was taken on a consent form to confirm
their participation. Before the interview, patients were asked for their preferable language. The re-
searcher interviewed all the patients at their bedside. The socio-demographic details were confirmed
with patient and added to the socio-demographic and medical data form. The research instruments
were used in an order of National Institute of Health Stroke Scale (NIHSS), Hospital Anxiety and
Depression Scale (HADS) and Barthel Index with socio-demographic and medical data form being
completed at first. There were two different research assistants for Afrikaans and Isi-Xhosa. The
research assistants were given translations of the HADS and BI. NIHSS was implemented by ask-
ing the participant to perform the item so no translated copies were there for NIHSS. Patients with
cognitive impairments were included and scored in NIHSS accordingly. But the responses of those
patients on HADS were incomplete and were not reliable and so the researcher considered them as
unable to complete the questionnaire. The BI for such patients was scored according to the patients’
folder and also by confirming with nursing staff. The duration of interview was 15-20 minutes. The
same interview was repeated at discharge with a window period of two days.
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3.7 Data Analysis
The data were coded and captured using SPSS version 18 while analyzed using SPSS and SAS ver-
sion 9 (SAS Institute Incorporation). Descriptive statistics such as mean, median, mode and standard
deviation were calculated using SPSS to study various factors. Spearman’s correlation was used to
find the correlation between the outcome variable i.e. Barthel score at two different time periods and
each potential predictor (age, frequency of rehabilitation, severity at admission and admission func-
tional score). In view of possible non-normality of variables, it was appropriate to use Spearman’s
correlation (O’Rourke, 2005). Due to heterogeneity of the variances, Mixed procedure in SAS v9 was
used. The analysis showed that the data were somewhat skewed so the alternate analysis was done
to account for Ceiling and Floor effects of the outcome variable. The ceiling and floor effect result
in ‘censored’ values for the outcome variable and the method of analysis used for this type of data
was Tobit analysis. The tobit model is also called as a censored regression model (Joreskog, 2002).
Having seen that the data were not normally distributed, simple linear regression was not used for
analysis. The heterogeneity of variances can be accounted for by fitting more complex models that
allow for heterogeneity. The Mixed procedure in SAS v9 was used to fit these models. The alternate
analysis was done for ceiling and floor effects of the outcome variables. The ceiling and floor effect
result in ‘censored’ values for the outcome variable and the method of analysis used for that is called
Tobit analysis.
3.8 Ethical Considerations
Ethical clearance to conduct the study was obtained from the Senate Higher Degrees Committee
of the University of the Western Cape and the Senate research grants and study leave committee of
UWC. Permission was also obtained from the Medical Superintendent of Groote Schuur Hospital and
the Chairperson of Health Science Faculty Research Ethics Committee at University of Cape Town.
The aims, objectives and nature of the study were explained to all the participants. The participants
were assured of confidentiality and anonymity of their identity. They were also allowed to withdraw
from the study at any stage. If they agreed to partake in the study then written informed consent was
36
 
 
 
 
obtained from them or a primary caregiver. The results will be made available to the participants,
hospital authorities and other interested parties.
3.9 Summary of the chapter
In this chapter, the researcher explains the methodology used in the study. A quantitative, obser-
vational, longitudinal study approach was employed. Standardized outcome measures were used to
accomplish the study. Included are sampling method and statistical tests employed. To explain the
process of research, the methods of data collection and statistical analysis were included. The chapter
concludes with ethical considerations obtained to conduct the study.
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4 RESULTS
4.1 Introduction
In this chapter, the quantitative results of socio-demographic and medical profile data of the study
population are described. The results of severity of stroke, psychological symptoms of anxiety and
depression and functional level are also presented. The later factors are described for all the three
time periods for which data was collected were taken.
Figure 4.1: Total number of participants at admission, discharge and two months
At discharge, the data of one patient was missing as the patient was discharged during weekend.
For two months, 34 participants were unable to contact and so the total available data were of 66
participants.
4.2 Socio-demographic characteristics of the participants
The socio-demographic data includes age, gender, employment status and language spoken.
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4.2.1 Age and Gender
The mean age of the participants was 59.83 years with ages ranging from 20 to 97 years. The standard
deviation was calculated to be 15.71. Fifty-one participants were females (51%) and forty-nine were
(49%) males in the present study.
4.2.2 Employment status and language spoken
Table 4.1: Employment status and preferred language for an interview (n=100)
Variables Characteristics N
Employment Status Employed 19
Informally unemployed 3
Unemployed 30
Pensioner 46
Disability grant 1
Language spoken English 91
Afrikaans 6
Xhosa 3
Majority of participants i.e. 46 (46%) were pensioners. Only 18 (18%) were employed while 30
(30%) were unemployed. Ninety one per cent (91%) participants preferred English for interview
while 6% preferred Afrikaans and remaining 3% Xhosa.
4.3 Medical profile of the participants
This sub-section includes associated risk factors and characteristics of stroke.
4.3.1 Associated risk factors
The risk factors and associated medical conditions are presented in the table below. Table 4.2 illus-
trates percentages of participants having risk factors and associated illnesses
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Table 4.2: Risk factors and associated illnesses (n=100)
Risk factors Number of participants
Hypertension 79
Smoking (current) 46
Cardiac conditons 33
Diabetes 27
Thrombosis 16
Alcohol use (regular) 17
Associated illnesses
Cholesterolaemia 14
Musculoskeletal conditions 10
Pulmonary conditions 8
Peripheral Vascular Diseases 4
Hypertension was found to be the most common condition among 79% patients followed by current
smoking in 47% patients. Thirty three percent had cardiac conditions followed by diabetes in 27%.
4.3.2 Characteristics of stroke
This sub-section includes type of stroke, side of lesion, side of impairment and diagnostic investiga-
tions.
a) Type of Stroke, side of lesion and side of impairment
CT scan and MRI were the investigative procedures used for the diagnosis of stroke. Majority of
participants i.e. 82% were diagnosed using CT scan. Only 2% were diagnosed with MRI and 15%
were confirmed by clinical diagnosis alone. One patient (1%) was diagnosed using all three.
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Table 4.3: Type of stroke, side of lesion and side of impairment (n=100)
VAriables Characteristics N (%)
Type of stroke Ischemic 89 (89%)
Hemorrhagic 10 (10%)
Indeterminate 1 (1%)
Side of lesion Left 58 (58%)
Right 36 (36%)
Both 6 (6%)
Side of impairment Left 35 (35%)
Right 56 (56%)
Both 3 (3%)
Ischemic stroke was found to be most common type in 89% patients while hemorrhagic stroke type
was diagnosed in 10%. Majority of participants had left sided lesion (58%) and right-sided impair-
ment (56%). Here shows only 94% having either right, left or both sided impairment. This implies
that remaining 6% did not have any sided impairment, which was visual deficit or speech problems.
However, individual impairments were not studied.
b) Mortality
Mortality has been presented in the below table by characteristics such as period of death, gender and
cause of death.
Table 4.4: Period of death, gender and documented cause of death
Mortality Characteristics N (%)
Period of death Before discharge 6 (6%)
After discharge (before two months) 6 (6%)
Gender Females 8 (8%)
Males 4 (4%)
Documented cause of death Stroke 11 (11%)
Other than stroke 1 (1%)
It is clear from the above table that mortality rates before and after discharge are same i.e. 6% with
females more (8%) than males (4%).
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4.4 Rehabilitation process
This sub-section includes number of patients received different types of rehabilitation facilities and
total rehabilitation sessions. The range which is maximum number of treatment sessions given to any
patient was more in Physiotherapy (21) than Occupational Therapy (15). Therefore, the mean was
3.89 (SD=3.89) and 3 (SD=2.98) accordingly.
Figure 4.2: Number of participants received different rehabilitation and Range of rehabilitation
The number of patients received Physiotherapy (75%) and Occupational Therapy (79%) was nearly
similar. Fifty-five percent patients received Speech Therapy.
4.5 Length of stay, Referral and discharge
The mean length of stay of patients was 10.4 days with standard deviation of 5.80. Minimum stay
was three days and maximum was 35 days.
More than half of the patients i.e. 53.19% (n=50) were referred to inpatient rehabilitation centers
and 7.4% (n=7) were referred to day hospital for outpatient rehabilitation while 39.3% (n=37) were
discharged home.
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4.6 Rehabilitation outcomes
The results of stroke severity, anxiety and depression and functional levels are described here in this
sub-section at different time periods.
4.6.1 Severity of stroke (NIHSS)
The severity of stroke experienced by the participants was assessed using NIHSS.
Table 4.5: Severity of stroke of the participants using NIHSS on admission and discharge
Characteristics Admission (n=100) Discharge (n=93)
Mean 12.49 8.76
Standard Deviation (SD) 10.11 8.60
Range 39.37 37
Severity N N (N%)
Minor (1-4) 22 30 (32.2%)
Moderate (5-15) 52 41 (44.0%)
Moderate to Severe (16-20) 5 7 (7.5%)
Severe (21-42) 21 9 (9.6%)
Score ‘zero’ 0 6 (6.4%)
The mean of NIHSS is 12.49 and 8.76 on admission and discharge respectively. The range of scores
was nearly similar on admission (39) and discharge (37). Severe stroke indicates presence of sensory,
motor, speech and cognitive impairments based on NIHSS. The moderate stroke is any of these
impairments but not all while minor stroke implies any one or two impairments with reduced severity.
The missing data of one participant and demise of six participants reduced the total number of pa-
tients as ninety-three for the discharge NIHSS. On admission, 21% patients had severe stroke, which
reduced at discharge and remained severe for 9.6% (n=9) participants excluding those who died. The
number of participants with minor stroke had increased from 22% on admission to 30.2% (n=30) at
discharge. Still majority of patients were with moderate stroke i.e. 52% on admission and 44.0%
(n=41) at discharge. Six patients (6.0%) scored ‘zero’ at discharge indicating no impairment.
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4.6.2 Anxiety and Depression (HADS)
The psychological symptoms of anxiety and depression are presented for admission and discharge
using HADS in the table below.
Table 4.6: Scoring of Anxiety and Depression through HADS
Scoring Admission (n=100) Discharge (n=93)
Anxiety Depression Anxiety Depression
Normal (0-7) 41 46 52 55
Mild (8-10) 6 2 3 2
Moderate (11-15) 3 2 3 1
Severe (16-21) 0 1 0 0
The participants who could not complete the questionnairee or were unable to assess, were not in-
cluded for admission and discharge data. However, from the above table it is clear that more number
of patients could complete the HADS at discharge.
On admission, 50% patients for anxiety and 49% for depression were unable to complete the ques-
tionnairee or were not able to assess for HADS. There were normal symptoms of anxiety and depres-
sion in 41% and 46% patients respectively. Only one patient had symptoms of severe depression with
normal symptoms of anxiety.
At discharge, the total number of patients attended was 93. There were more patients with normal
symptoms of anxiety (52%) and depression (55%) compared to that of admission. There were 35%
of patients could not complete the questionnairee or were unable to be assessed for both anxiety and
depression.
As shown in table 4.6, there was only one patient on admission and no patient on discharge who
showed symptoms of depression. There is an insufficient number of patients that can be correlated
for further analysis. So the scores of HADS are not included for its correlation with functional
outcome.
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4.6.3 Functional levels (Barthel Index)
The below table presents the functional levels at admission, discharge and two months through
Barthel Index scores.
Table 4.7: Descriptive statistics of the Barthel Index scores
Individual items Admission (n=100) Discharge (n=99) Two months (n=66)
Feeding 61 77 (77.7%) 51 (77.2%)
Bathing 57 69 (69.6%) 48 (72.7%)
Grooming 53 65 (65.6%) 46 (69.6%)
Dressing 42 57 (57.5%) 43 (65.1%)
Bowel 33 48 (48.4%) 41 (62.1%)
Bladder 25 42 (42.4%) 39 (59.0%)
Toilet 23 39 (39.3%) 38 (57.5%)
Transfers 13 29 (29.2%) 35 (53.0%)
Mobility 2 9 (9.0%) 26 (39.3%)
Stairs 0 1 (1.0%) 4 (6.0%)
The mean score of Barthel Index was greater at two months (55.44) than on discharge (35) and
admission (29.58).
From admission to two months, the mean of Barthel scores increased from 28 (SD=29.5) on admis-
sion and 43.08 (SD=35) at discharge to 55.44 (SD=40.3) at two months. The range of scores was
slightly lower (90) on admission and similar (100) at other two time periods. The patients who died
were also included in the scores in discharge and follow up data and the patients unable to contact at
two months were excluded. In the follow up, 33 patients were unable to contact.
45
 
 
 
 
Figure 4.3: Functional outcome of patients at three points of time as measured by Barthel Index
The above results indicate that majority of participants (77%) were dependent on admission which
improved with time until two months (43.9%). Only 6% were independent at the end of two months.
Although the graph shows increment in the minimal assistance from 7% to 36.3%, still majority of
patients (43.9%) were dependent at two months.
4.7 Correlation between outcome variables and each potential variable
For functional level, BI was a dependent variable while age, total number of rehabilitation sessions,
severity at admission and discharge and Barthel scores at admission and discharge were independent
variables. Severity at discharge was not included as a predictor variable for functional level at dis-
charge as its value was not known until the time of discharge. Similarly, severity at admission was
not included for functional level at two months. In view of possible non-normality of variables, the
non-parametric Spearman’s correlation was used to determine the correlation. The below table il-
lustrates correlation between functional outcome at two different points of time with other variables.
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Table 4.8: Correlation between dependent and independent variables
Spearman’s correlation coefficients
Probability > | r | under H0: Rho=0
Number of observations
Age Rehabilitation Severity
Admis-
sion
Severity
Dischage
Function
Admission
Function
Dis-
charge
Function
Dischage
-0.5471 -0.1588 -0.7569 0.8084
<0.0001 <0.0001 <0.0001
99
Function
two
months
-0.4793 -0.2125 -0.7572 0.6741
<0.0001 0.0842 <0.0001 <0.0001 <0.0001
67 67 60 67 67
At two months, 33 patients were dropped out and not included in the analysis. The patients who died
i.e. 12% were included and were scored zero on Barthel Index. As can be seen from the above table,
total number of rehabilitation sessions was not a significant variable with p-value (0.0842) greater
than 0.0001. Age, severity at discharge and functional level at admission and discharge were all
significant (p-value<0.0001).
4.7.1 Variables affecting functional outcome at discharge
Accounting for Barthel scores at discharge, four variables were included as predictors, which are age,
functional outcome at admission, severity at admission and total number of rehabilitation sessions.
Table 4.9: Analysis of maximum likelihood parameter estimates
Parameter df Estimate Standard Error Chi-square Pr>Chi-square
Intercept 1 70.7070 11.5497 37.48 <0.0001
Age 1 -0.4598 0.1451 10.04 0.0015
Functional level at admission 1 0.5760 0.0960 36.01 <0.0001
Severity at admission 1 -1.7894 0.3249 30.33 <0.0001
Rehabilitation sessions 1 0.3375 0.2843 1.41 0.2353
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As can be seen from the above table that total number of rehabilitation sessions are not significant
with p=0.2353, it was not included in the further analysis of maximum likelihood parameters. So
the below table includes three parameters namely age, functional level at admission and severity at
admission with Chi-square values of 10.04, 36.01 and 30.33 respectively.
Table 4.10: Analysis of maximum likelihood parameter estimates
Parameter df Estimate Standard Error Chi-square Pr>Chi-square
Intercept 1 76.5322 10.5161 52.96 <0.0001
Age 1 -0.5039 0.1410 12.78 0.0004
Functional level at admission 1 0.5492 0.0937 34.39 <0.0001
Severity at admission 1 -1.7531 -1.7531 30.17 <0.0001
From the above estimate, it is evident that Age (p=0.0004), Admission function (p<0.0001) and
Severity at admission (p<0.0001) are all significant for discharge functional outcome.
The coefficient for Age is -0.50. For each year increase in age, the estimated mean would decrease
by 0.50. For every ten-year increase in age, the discharge functional score would decrease by 5
points. The coefficient for functional level at admission is 0.55. A 1-point increase in admission
functional score, the discharge functional score would increase by 0.5. The coefficient for severity
at admission is -1.75. A 1-point increase in severity would correspond to -1.75 point decrease in
discharge functional score.
4.7.2 Variables affecting functional outcome at two months
Comparison of drop-out versus non-drop out group using different tests
The final sample (n=66) analyzed to determine if there is any significant difference exists between
drop out group and samples within the study.
Finally, 66 participants were analyzed for the inclusion to determine factors influencing functional
outcome. The drop out group consisted of 34 participants who were lost to follow up. The below
table indicates whether drop out group (n=34) differ significantly from non-drop out group (n=66).
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Table 4.11: Comparison of drop out versus non-drop out group by different tests
Variable Test
Age (p=0.000) T-test
Severity at admission (p=0.828) Chi-Square test
From the above table it becomes evident that drop out group did not differ significantly from non-
drop out group for the variables severity and functional outcome at admission. The p-values exceeded
0.05 alpha level for severity and functional outcome at admission. While the p-value for age (0.000)
is less than 0.05 that indicates that the age differs significantly between two groups.
4.7.3 Factors influencing functional outcome at two months
Table 4.12: Analysis of maximum likelihood parameter estimates (n=66)
Parameter df Estimate Standard Error Chi-square Pr>Chi-square
Intercept 1 137.91 22.3157 38.19 <0.0001
Age 1 -0.6357 0.2657 5.72 0.0167
Functional outcome at admission 1 0.0301 0.1778 0.03 0.8655
Severity at admission 1 -3.3705 0.5490 37.69 <0.0001
Rehabilitation 1 -0.3855 0.5444 0.50 0.4788
In the above table, it is evident that functional level at admission is not significant having p=0.8655
value. It is because of severity at admission in the model. Age (p=0.0167) and severity at admission
(p<0.0001) are significant independently.
Table 4.13: Analysis of maximum likelihood parameter estimates (n=66)
Parameter df Estimate Standard Error Chi-square Pr>Chi-square
Intercept 1 140.54 16.084 76.35 <0.0001
Age 1 -0.6496 0.2530 6.59 0.0102
Severity at admission 1 -3.4267 0.4395 60.79 <0.0001
Rehabilitation 1 -0.4136 0.5195 0.63 0.4260
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The coefficient for severity at admission is -3.50. A 1-point increase in severity at admission would
correspond to an estimated 3.50-point decrease in functional outcome at two months. In this case,
functional level at admission is not included in the model. This is due to the fact that severity at ad-
mission and functional level at admission contain similar information. The p-value for rehabilitation
sessions is 0.42 that is not significant once again.
Table 4.14: Analysis of maximum likelihood parameter estimates (n=66)
Parameter df Estimate Standard Error Chi-square Pr>Chi-square
Intercept 1 135.69 14.9220 82.69 <0.0001
Age 1 -0.6130 0.2502 6.00 0.0143
Severity at admission 1 -3.5007 0.4389 63.61 <0.0001
From the above table, we can see that Age (p=0.0143) and Severity at admission (p<0.0001) are both
significant together for functional outcome at two months.
The coefficient for Age is -0.61. Each one-year increase in age would decrease the functional score
by 0.61. Each ten-year increase in age would decrease it by 6 points. The coefficient for severity
at admission is -3.50. That means each 1-point increase in severity at admission corresponds to an
estimated 3.50 decrease in functional outcome at two months.
4.8 Summary of the results
The participants in the present study were aged 20 to 97 years with almost equal number of males
and females. At the tertiary hospital, the diagnosis of stroke patients was based on diagnostic inves-
tigations (CT scan and MRI) as well as clinical bases. Majority of them were having hypertension
followed by current smoking as risk factors. There was a considerable mortality rate with most of
them were ischemic stroke. During the hospital stay, majority of the patients were provided with
physiotherapy and occupational therapy and more than half of them received speech therapy. More
than half of the participants were referred to different in-patient rehabilitation facilities. The patients
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with moderate stroke were more followed by minor and severe stroke as assessed by NIHSS. Almost
all the participants who completed the HADS showed normal symptoms of anxiety and depression
with very few of them had minor and moderate symptoms on admission, which improved at dis-
charge. A significant improvement was noted in functional level from admission to two months as
measured by Barthel Index. A significant correlation was found between Age, Functional level at
admission and Severity at admission with Functional outcome at discharge. At two months, Age
and Severity at admission were found to be most significant factors for functional outcome. The
discussion of these results will follow in the proceeding chapter.
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5 DISCUSSION
5.1 Introduction
The aim of this study was to identify factors influencing functional outcome of stroke patients ad-
mitted to a tertiary hospital. The findings of the study are discussed in this chapter and are presented
in four sections: demographic factors, comorbid medical factors, psychological factors and factors
influencing functional outcome of stroke. Each factor has been discussed along with the existing
literature. The researcher tries to highlight the implications of the study findings to improve further
management of stroke patients.
5.2 Demographic factors
The mean age of the participants in the study was 59.83 years. Similar results found by De Villers,
et al. (2006) where a mean age of participants with stroke was 59.6 years. Hospital-based studies
suggest a higher age-specific stroke incidence in young age (35-54 years) group in South Africa than
high-income countries (Matenga, 1997). These findings are quite similar to the present study, in
which acute stroke unit is a common factor. The findings suggest that patients receiving inpatients re-
habilitation are considerably younger than those receiving outpatient rehabilitation. Younger patients
are known to have better outcomes than older ones (Sturm, Donnan, Dewey, Macdonell, Gilligan, et
al. 2004). It is not clear from the literature why the mean age of stroke survivors is so much lower
in sub-Saharan African countries than in other countries. Stroke in young age has financial as well
as social impact. However, these impacts are not focused in the present study. Activity restriction is
correlated significantly with symptoms of depression post stroke (Landreville, Desrosiers, Vincent,
Verreault and Boudreault, 2009).
In South African studies, it was documented that the patients receiving outpatient rehabilitation at
community health centers (CHCs) were older than those admitted to inpatient rehabilitation facilities
in Western Cape. This can be explained by the studies of Ruillard (2006) and Bryer (2009) that
reported the age of stroke patients admitted to the Western Cape Rehabilitation Center (WCRC) and
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in acute stroke unit as 51.3 years and 59 years respectively. Similarly, considerably older age stroke
incidence was recorded between 65 years to 84 years in a community-based South African study
conducted in Limpopo province (Southern Africa Stroke Prevention Initiative, 2004). In the CERISE
study also the patients were noticeably older than the present study. In that study, the mean age of the
patients admitted to rehabilitation centres in the United Kingdom was 72 years and in Switzerland
71.7 years (De Wit, et al. 2006).
Females were slightly more (51%) than males (49%) in the present study. This may be due to a
response bias as the convenience sampling method was used to obtain the samples. Almost similar
results were found by Hoffman (2000) where female to male ratio was equal in young stroke clients
in a South African study. A recent age related study reported that men consistently have higher hos-
pitalization rates than women aged 45-64 years in United States (Towfighi, Markovic and Ovbiagele,
2011). Various international studies of Bonita, Broad and Beaglehole (1997); Bonita (1992); Bruno
and Engin (2000) and Stewart (1999) recorded slightly higher incidence in males than in females.
This higher incidence in males is due to the fact that they involve more in smoking and alcohol
use, which predispose to occurrence of stroke. The findings of current study also suggests that rate
of hospitalization in both the sexes were almost similar. It is known that lifetime risk for stroke
was found higher in women than men (Seshadri, et al. 2006). A longer life expectency in women
could be the explanation for this finding. A number of studies found that functional outcome and
quality of life after stroke are consistently poorer in women than men (Reeves, Bushnell, Howard,
Gargano, Duncan, et al. 2008; Wyller, Sødring, Sveen, Ljunggren and Bautz-Holter, 1997; Petrea,
et al. 2009). Thus, the lifetyme risk of stroke, post stroke disability and institutionalization could
influence new gender-specific stroke prevention and rehabilitation strategies, targetting women for
enrolment in stroke preventive clinical trials. A better understanding of social and medical factors
explaining gender-specific disability related issues in people with stroke could help reduce stroke
related declines in quality of life (Petrea, et al. 2009).
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5.3 Comorbid medical factors
Hypertension (79%) was the most prevalent risk factor followed by smoking (46%) and cardiac con-
ditions (33%). Similar findings were suggested in previous studies conducted in Western Cape by
Rhoda and Hendry (2003) and Rouillard (2006) where hypertension and smoking were found as two
most prevalent risk factors for stroke. The present findings concur with the most prevalent comorbid
risk factors of stroke in Western Cape. This might be attributed to a younger age samples, which is
evident by a lower mean age. Bogoshi, Stewart, Hale and Fritz (2003) found that the knowledge of
risk factors of stroke was inadequate among the high-risk groups in South African population. Vibo,
Korv and Roose (2007) found that patients with untreated hypertension had more severe stroke and
tend to have unfavorable outcome than those who were on treatment. It was found that the knowl-
edge of stroke risk factors was inadequate among South African population (Bogoshi, et al. 2003).
The low prevalence of awareness, treatment, and control of hypertension poses a serious challenge in
sub-Saharan African countries (Lemogoum, Degaute and Bovet, 2005). Improving the management
of hypertension at the population level will result in optimum brain protection. Therefore, adequate
amount of primary and secondary prevention and management of hypertension, as being the most
prevelant risk factor, is essential. Efforts have to be made to educate the people about the adequate
knowledge of stroke and its consequences. Pre-stroke treatment of hypertension was, however, not
investigated in the present study.
5.4 Rehabilitation
The services received by participants and the influence of rehabilitation on functional outcome is
discussed in this section.
5.4.1 Services received
A wide range of services are provided at the tertiary hospital that include medical services, physio-
therapy, occupational therapy, speech therapy, dietician, social work and psychological counseling.
Almost similar number of patients received physiotherapy and occupational therapy while the fre-
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quency of physiotherapy sessions was slightly more. Similar results were found in a study of Jimenez,
de Pedro-Cuesta, Almazan and Widen Holmqvist (2000), which noted that physiotherapy was used
more than occupational and speech therapy. This is because participant restriction may not be the
prior goal of the stroke patient while admitted to hospital which is fulfilled by occupational therapy.
The attainment of movement and prevention of structural damage to muscles is the objective while
patients are in hospital which is to be achieved by physiotherapy.
The use or provision of services is based on primary goals and outcome of the patients in a tertiary
hospital. Acute stage of stroke is more impairment-based where physiotherapy fulfils the primary
aims of motor and functional recovery more than occupational therapy that aims to work more on
participation restriction (De Wit, et al. 2006).
5.4.2 Influence of rehabilitation on functional outcome
The rehabilitation included number of sessions provided during hospital stay of the participants. In
the present study, total rehabilitation session was not found to be a significant factor at discharge
and at two months. Almost equal number of participants received physiotherapy and occupational
therapy, while number of session provided were more in physiotherapy. It is well documented in
the literature that rehabilitation plays an important role in functional recovery of stroke survivors,
providing considerable benefits beyond natural recovery that occur without any therapy (Ottenbacher
and Jannell, 1993; Cifu and Steward, 1999). More intensive physiotherapy input may enhance the
rate of recovery (Langhorne, Wagenaar and Partridge, 1996). Similarly, a systematic review of total
151 studies found strong evidence for task-orientated exercise training, particularly when applied
intensely and early after stroke onset (Van Peppen, et al. 2004). The intensity of rehabilitation
was not included in the present study that could be the explained. Also sessions and intensity of
rehabilitation after discharge were unknown. In acute care tertiary hospital, due to shorter length of
stay, rehabilitation provided may not be adequate enough to bring a noticeable change in functional
outcome.
It is found that functional recovery, as measured by Barthel scores, is not only greater but also sig-
nificantly more rapid on a stroke rehabilitation unit compared with general wards (Kalra, 1994). The
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possibility of more organized aspect of patient care in stroke unit that results into better coordination
and early discharge is supported. Faster rate of recovery has also been noted in the study.
5.5 Factors influencing functional outcome of stroke
Factors such as age, severity of stroke and functional level at admission and discharge were found
significant for functional outcome. All these factors are discussed with other studies and where
necessary, implications are provided in this section.
5.5.1 Age
Increasing age was found to be significantly associated with poor functional outcome (p<0.0001) at
discharge and two months. A number of studies found age as a potential predictor for functional
outcome after stroke (Ween, Alaxander, D’Esposito and Roberts, 1996; Black-Schaffer and Winston,
2004; Bagg, Pombo and Hopman, 2002 and Nakayama, Jorgensen, Raaschou and Olsen 1994). The
reason behind this is explained by additional disabilities and comorbidities, which are associated with
increased age (Ween, et al. 1996). Along with these factors, advanced age itself could be associated
with lower functional outcome because of lower functional recovery and limited physical tolerance
to intense rehabilitation. Nakayama, et al. (1994) stated that age independently influences stroke
outcome in ADL-related aspect but not in neurological aspect. It means that in elderly patients there
is poor compensatory ability. It is recommended by the Copenhagan Stroke Study (Nakayama, et
al. 1994) that rehabilitation of elderly patients should focus more on task oriented activities and
compensation rather than on recovery of neurological status.
The younger stroke patients being admitted to inpatient facilities in Western Cape could be the rea-
son as in developing countries resources are limited and younger patients are admitted for intense
rehabilitation as they have better outcomes than older ones (Sturm, et al. 2004). Stroke in younger
age has a financial implication. The disability grant needs to be provided to those who would be seen
as economically active. The participants who are potentially active economically and do not receive
any grant from states should be classified. Stroke places an increased financial burden on the state
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as managing the health costs that involve diseases are high (Fritz, 2006b). State should also provide
grants to those who are disabled as a result of the disease. The South African government provides a
disability grant to the persons with disability along with the grants to old people as an old age pension
(Woolard, 2003).
The occurance of stroke in younger age has also implication on psychological state. The family
needs are more fulfilled by younger population than older stroke population. Inability to return to
employment places a state of depression or anxiety (Teasall, et al. 2000). Moreover, difficulty in
caring for family as before increases the psychological stress.
5.5.2 Severity of stroke
Severity of stroke was found to be a significant factor affecting functional outcome at discharge and
two months. The National Institute of Health Stroke Scale (NIHSS) was used as a tool to measure
severity of stroke. On admission and at discharge the majority of participants i.e. 52% and 45.7%
respectively, were having moderate stroke, scoring between 5 and 15 on NIHSS. Severity of stroke
plays a major role that the outcome could mainly determined by initial severity and other comorbid
factors (Vibo, Korv and Roose, 2007). It is also studied in literature that initial stroke severity,
measured by National Institute of Health Stroke Scale (NIHSS), predicts three-month mortality and
outcome (Yano, Popper, Kagan, Chyon and Grove, 1994). Weimer, Ziegler, Konig and Diener (2002)
aimed to develop prognostic model for functional outcome and death after 100 days of ischemic
stroke. The researchers identified that NIHSS at admission was a predicting factor for functional
outcome as well as for mortality along with other factors. Therefore, initial severity helps clinicians
anticipate functional outcome with the help of rehabilitation. Neverthless, this should not be used as
a selection criteria for admission to stroke rehabilitation (Lin, Hsio, Chang, Huang and Liu, 2000).
Some of the participants in the study scored zero on NIHSS. However, score zero does not mean
absence of stroke (Martin-Schild, et al. 2011). This means that the person has no impairments
identified by NIHSS.
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5.5.3 Functional level at admission and discharge
Stroke patients face a major challenge in limitations in activities (Mayo, Wood-Dauhinee, Ahmed,
Gordon, Higgins, et al. 1999). The Barthel Index was used to measure the participants’ ability
to perform functional activities of daily living. In the present study majority of participants were
dependent in daily activities, scoring between 0 and 55 on Barthel Index at the time of admission
(Granger, Dewis, Peters, Sherwood and Barret, 1979). Although dependent, the individual item
performed by majority of patients was feeding. None of them was able to independently perform
mobility and stair climbing. In acute stage the dependent state does not always mean inability of the
patients to perform activities of daily living. This can be inferred in two ways. One is because of the
acute stage of stroke that the medical professionals made the patient bedridden. Second is the severity
of stroke that patient is unable to perform any activity. The current study finds the functional level
at admission to be a potential factor (p<0.0001) which influences functional outcome at discharge.
Although it was not a significant factor at two months. A study of Nakao, et al. (2010) states
that Barthel Index scores determined at approximately three weeks were reliable predictors of ADL
disabilities at six months.
At discharge also majority of the participants were still dependent. The reason for this is the shorter
length of stay (mean length of stay 10.4 days) of participants as the study was conducted in a tertiary
hospital. The discharge is not related to the level of function but the medical stability and the patients
were referred elsewhere for rehabilitation. So major change in their functional status cannot be
expected in every case. However, increased number of participants was shown to be able to perform
activities like dressing, toileting, transfer in and out of bed, mobility and stair climbing with or
without support. This implies that at discharge many of the participants needed moderate or minimal
assistance for functional activities of daily living. However, it is evident that stroke unit model of care
reduces mortality and dependency after stroke in developed countries (Rudd, Hoffman, Irwin, Lowe
and Pearson, 2005). Similarly, de Villers, et al. (2009) reported that multidisciplinary stroke unit
model of care improves early outcome in an under resourced rehabilitation settings in urban South
Africa. In the current study, limitations to perform activities independently like bathing, dressing
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and toileting could be because of the hospital environment and nursing assistance that might have
prevented them to perform up to their ability.
At two months, a significant improvement was noted for individual items on Barthel Index between
discharge and two months. There were participants who were independent in all basic activities of
daily living. However, still majority of participants needed maximum assistance, Barthel Index scores
of 0/100 to 55/100 (Granger, et al. 1979). This implies that they need caring and assistance. Inability
of participants to perform bathing or stair climbing could be because of environmental barriers at
home. It is also important to understand patients’ abilities to perform basic activities so that they
can be encouraged more. There is also a concern that early benefits achieved by an acute stroke unit
rehabilitation could be eroded by a lack of adequate rehabilitation after discharge (De Villers, et al.
2009).
The two-month follow up of Barthel Index scores was done telephonically. Previous literature finds
a telephonic interview of Barthel Index almost as reliable as direct interview (Korner-Bitensky and
Wood-Dauphinee, 1995). Although the telephonic interviews are reliable, the results of the present
study could have been influenced by a large drop out of 34% due to inability to contact telephonically.
5.6 Limitations of the study
1. The rehabilitation as one of the factors was limited only to total number of sessions provided
during hospital stay. The frequency, intensity and process of rehabilitation were not included
in the study as the aim of the study was to identify various factors that influence functional
outcome. This might have limited the potentiality of rehabilitation factor that could influence
functional outcome of stroke patients. Moreover, rehabilitation provided after discharge was
also unknown which could be considered at two months.
2. The study had a high drop out rate of 34% at two months. In this case the inferences should be
made with caution. The researcher did intention-to-treat analysis to address this condition.
3. The researcher conducted telephonic interview at two months to obtain data through Barthel
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Index. Due to telephonic interviews at two months, the researcher could not actually get the
information of rehabilitation sessions received after discharge. This is due to the fact that at
two months the participants or caregiver may not be expected to give precise information about
total number of rehabilitation sessions provided after discharge. The information that could be
expected was whether rehabilitation provided or not and for how long.
5.7 Summary of the chapter
In this chapter, the researcher discussed the findings of the study in relevance to the research ques-
tion. Each factor was discussed and compared with worldwide literature. The results of the current
study are similar to the literature that increasing age and severity of stroke are associated with poor
functional outcome. The findings about two-month functional level were somewhat differing with the
previous literature. However, as the number of obtained data were less at two-months, this could be
justified. Influence of rehabilitation on functional outcome was in contrast with the existing literature.
Further conclusion and recommendations are presented in the following chapter.
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6 SUMMARY, CONCLUSION, SIGNIFICANCEANDRECOM-
MENDATIONS
6.1 Introduction
In this chapter, the researcher provides a summary of the study, concludes the findings of the study
and provides recommendations that arose from the study. The significance and limitations of the
study are also highlighted.
6.2 Summary
Paucity of information was available in South Africa on functional outcome of stroke patients ad-
mitted to a tertiary hospital and in acute stage. Stroke as one of the leading causes of death and
disability necessitated identifying factors influencing functional outcome. For a stroke victim func-
tional recovery holds a prior objective. Early identification of factors influencing functional outcome
for stroke patients is important to establish effective management. This study aimed to identify the
factors influencing functional outcome of stroke patients admitted to a tertiary hospital.
The researcher was motivated to conduct the study after reviewing literature that very little infor-
mation is available concerning factors influencing functional outcome of stroke in South Africa. All
types of stroke patients benefit from treatment and rehabilitation in the stroke unit. The South African
Stroke Society (SASS) and the SASS writing committee (Bryer, et al. 2010) has recommended every
stroke patient to be admitted in a stroke unit. Conversely, no such research has done that is based in
tertiary care hospital in Western Cape.
The Barthel Index was a tool used to determine the functional outcome. Various factors influencing
functional outcome were measured using different tools such as National Institute of Health Stroke
Scale (NIHSS), Hospital Anxiety and Depression Scale (HADS) and a socio-demographic and med-
ical profile data form. A longitudinal, quantitative, observational study assessed the functional out-
come of the participants at discharge and two months post-stroke.
The study found the following factors to be potential in influencing functional outcome at two dif-
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ferent points of time: age, severity of stroke, functional level at admission and rehabilitation. Age,
severity of stroke and functional level at admission were found to be influencing functional outcome
significantly at discharge. While at two months the factors influencing functional outcome were only
age and severity of stroke. Both these factors were associated with poor functional outcome. Total
number of rehabilitation sessions was not significant at either discharge or two months. During the
two months period, significant improvement was observed in the individual basic activities of daily
living of Barthel Index including total independence. However, majority of them were living with
maximal assistance at discharge and two months. Hypertension and smoking were most common
risk factors among participants.
6.3 Conclusion
The study revealed that age and severity of stroke are the two factors that affect functional outcome
at discharge and two months post stroke. The findings indicate that increasing age and severe stroke
are associated with decreased functional outcome. Functional level at admission was influencing
functional level at discharge from hospital. The higher the functional level at admission, more the
functional outcome at discharge post stroke. Also hypertension and smoking were the two most
common risk factors associated with stroke. The study found younger stroke patients admitted to a
tertiary set up. In addition, number of rehabilitation sessions was not found significant for functional
outcome at discharge or two months post stroke.
It can therefore be concluded that in an acute stage of stroke, age and severity of stroke at onset
are the two major factors to be given importance for the concern of later functional outcome. Study
on rehabilitation factors such as intensity, duration and different types of rehabilitation need to be
elaborated for better outcomes. This will provide rehabilitation professionals to be more attentive
towards the above-mentioned factors to achieve better outcome. The study emphasizes to promote
stroke unit admissions and care for stroke patients and development of awareness among population
about stroke and associated factors.
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6.4 Significance of the study findings
The results from the study suggest that age should be used in combination with severity of stroke to
anticipate functional outcome after receiving rehabilitation. This will also assist the health care team
in referring the patients to appropriate rehabilitation facility after earlier rehabilitation. Much of the
South African population is rapidly undergoing epidemiological transition with increase exposure to
stroke risk factors. This will result in to increase in the burden of stroke. At this point, identifying
such factors that influence functional outcome will prove beneficial to prevent a long-term burden of
stroke among population.
6.5 Recommendations
6.5.1 Recommendations to the rehabilitation professionals
The mean age was found to be low in the study population. The researcher would like to recommend
the rehabilitation professionals to set up a health promotion intervention that aims to increase aware-
ness about the risk factors of stroke and its outcome. The individuals who have suffered a stroke
should be encouraged about the control of hypertension and refrain from smoking and alcohol. This
would help preventing long-term burden of stroke in young victims.
6.5.2 Recommendations for further research
The questions arose from the current study could be considered in further studies. Further research
should be conducted to study the intensity, frequency and process of different rehabilitation therapies
provided in a tertiary hospital and their effect on functional outcome of stroke patients. At the same
time, follow up study could be conducted to gain knowledge or keep track of patients’ rehabilitation
after discharge. The outcome is required to be studied in a broader aspect of sensory, motor and
cognitive recovery.
There is a need to identify the influence of psychological factors after acute stage of stroke is over,
which might provide better idea on how these factors actually affect lifestyle behavior and what
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implementations are required to address them.
It is recommended by the researcher that the same study should be replicated in other provinces
of South Africa to have a generalized view about the factors and functional outcome of stroke and
provision of rehabilitation over the country.
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What are the benefits of this research? 
The research might not benefit you directly. But the results could be used to improve the services provided 
to stroke patients admitted to Groote Schuur Hospital. 
  
Do I have to be in this research and may I stop participating at any time?   
Your participation in this research is completely voluntary.  You may choose not to take part at all.  If you 
decide to participate in this research, you may stop participating at any time.  If you decide not to 
participate in this study or if you stop participating at any time, you will not be penalized or lose any 
benefits to which you otherwise qualify. Your decision to participate or not participate in this research 
project will not affect your treatment at the hospital in any way 
  
Is any assistance available if I am negatively affected by participating in this study? 
If you are Non-English speaking then you will be asked questions in your home language. 
 
What if I have questions? 
This research is being conducted by PAREKH ISHITA, Department of Physiotherapy at the University 
of the Western Cape.  If you have any questions about the research study itself, please contact PAREKH 
ISHITA at: Cell No.0786 254 608.  
My email id is iparekh87@gmail.com. 
 
Should you have any questions regarding this study and your rights as a research participant or if you wish 
to report any problems you have experienced related to the study, please contact:   
 
Prof. A Rhoda 
University of the Western Cape 
Private Bag X17 
Bellville 7535    
Email: arhoda@uwc.ac.za      
 
This research has been approved by the University of the Western Cape’s Senate Research Committee and 
Ethics Committee. 
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